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300 Amperes 
Fully insulated 
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+z Meco-equipped welding shops 
speed war production — save criti- 
cal equipment. 
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EQUIPMENT 
Better Than Ever 


<< Until Victory is won, Meco will continue to supply those users whose 
production will do the most to aid the War Program. Some day—and it 
can’t come too soon for us—Meco Equipment will again be readily avail- 
able to all who have learned of its superior qualities. 





Meco Equipment— all over the world —is taking punishment in service 
never before thought of. Twenty-four hour operation under the most 
grueling conditions of weather — from sub-zero to broiling sun... sleet... 
sand-storm ... tropical rains... salt water...each war-usage problem in- 
volves a new angle in the design and 
construction of Meco Equipment. Hav- 
ing met these conditions, we can assure 
our peacetime customers that they will 
find Meco Equipment better than ever. 


Why not write for a copy of the Meco 
Catalog now, so that you may .antic- 
ipate your requirements of gas weld- 
ing equipment? Shipments, based on 
priority, can be made immediately. 


x 


THE SUPER WELDMASTER. A Heavy Duty 
Torch for heavy duty welding. Far lighter 


in weight than old-fashioned torches. 


THE STANDARD WELDMASTER. Weighs 


but a fraction of old-fashioned welding 












, 






torches of comparable capacity. Includes 
Circle Mixer, spring-tension needle valves 


and full gooseneck tips. 


THE WELDMASTER AUTOMAT. Embodies 
the new “Off-And-On” control that has 
taken the welding industry by storm. Action 
4 tested over 200,000 times without appreci- 
able wear. Fewer parts, positive action, no 


x 


THE WELDMASTER AVIATOR. Especially designed for precision welding in 
aviation and similar work. The Aviator is lightweight— made of Meco Al loy No. I 
and can be accurately adjusted at needle valves for desired flame characteristi « 


thumb-cramp. 





Oxy-Acetylene Cutting and Welding Equipment 


MODERN ENGINEERING CO. 


3413 PINE BOULEVARD ST. LOUIS, MISSOURI 
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THE NEW YEAR 


The Old Year is gone! 


Ahead lies a New Year fresh and clean and sparkling, a year of 
joys and hopes. Undoubtedly, it will also include many moments 
of sorrow and despair. Regardless of the whims of fate, however, 
the New Year is a part of our future and must be faced with courage. 


Courage will be needed so that we may be able to follow the 
examples of those who are now fighting for the things we love best. 


The courage to carry on to a finish for the ideals we know to be 
good and right and true. 


The New Year presents a challenge which must be met with stout 
hearts. With it will come new opportunities, new ventures and 
difficult decisions. We must be prepared to meet these challenges. 


We are engaged in a life and death struggle that has taken our 
countrymen to sixty-six points around the world. Our production 
capacity has been converted from one of peaceful pursuits to that 
of supplying armament to our nation and her allies. 


Demands on the welding industry have been severe during this 
conversion period, but during 1943 these demands will be even 
greater. At times the welding industry will be confronted with 
seemingly unsurmountable obstacles coupled with seemingly un- 
reasonable demands. However, there is a job to be done, and 
welding must do it. 


The industry will lose friends—friends who will go off to war, 
friends who because of the war will go out of business. These friends 
we cherish will have become a part of the price we are forced to 
pay for freedom. 


Freedom won at such a price must be worthwhile. The peace to 
come must be a just and lasting peace—not the kind of peace that 
will produce another war for another generation. Freedom must 
be ours, and all of us must be free. 


May the New Year bring the freedom for which so many are 
paying the price. May it bring courage such as we have never had 
before and bring a clearer vision to guide us through the maze of 
perplexing problems. 


May we be able to judge the values now being placed on the 
Scales of Fate so that our judgments during the year will prove 
to be our fullest satisfaction. May the New Year at last give us a 
glimpse of the fuller life and the better world to come! 
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It’s “BIG INCH” or Blockade 
for Your Business 


“Big Inch” didn’t just happen 
— Nazi subs FORCED it — by 
sinking tankers right and left 
—just when war industries and 
armed forces had zoomed de- 
mands on the East Coast. We 
had to do something BIG and 
QUICK. 


ALTER EGO: Right! Our torpedo-firing 
“competition” forced our hand — 
forced us to build “Big Inch” —world’s 
largest pipe line — 24” diameter, 
1500 miles of it—big enough to pour 
300,000 bbl. East Texas oil daily to 
the East Coast — equal to 150 10,000- 
ton tankers. 


And the record speed for build- 
ing this record pipe line is 
made possible by welding. 





ALTER EGO: Well, it’s just the same 
story of competition with ships, planes, 
tanks, guns and all the other SPEED 
RECORDS made possible by weld- 
ing. Competition forces progress. 


But, what will take the place 
of present “competition” to 
FORCE the same records in 
speed, lower costs and im- 
proved designs in the post war 
Battle for Business? 


ALTER EGO: Just plain sales competi- 
tion will force change-over to the 
“Big Inch” method of construction. 
We'll change or we'll face business 
“‘blockade’’! So we should start NOW 
on the right-of-way in welding knowl- 
edge if we ever expect profit in post- 
war business. 


Ask your inner self whether it would be smart to get 
welding guidance, of “big inch” caliber, right NOW from 


THE LINCOLN ELECTRIC COMPANY «© CLEVELAND, OHIO 
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+ PROGRESS 





Welding is playing an important 
part in aviation, New develop- 
ments Include advances in resist- 
ance welding and a means of arc 
welding magnesium with helium. 






Transcontinental-W estern Air Photo 
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1942 —A Hectic Welding Year 


By T. B. JEFFERSON 


N WELDING history, 1942 will prob- 
ably go down as a hectic year. 
Production of all types of weld- 

ing equipment was at a capacity pace, 
but even so it did not meet the de- 
mands placed on the welding in- 
dustry by our wartime needs. 

The various welding processes, 
used sometimes alone and sometimes 
in conjunction with one another, have 
been found to provide the fastest 
and best means of joining the metals 
which go into the manufacture of 
implements of war. 

Early in the year, the production 
of civilian goods became a thing of 
the past. The greatest curtailment 
was in the automotive industry where 
overnight large manufacturing plants 
were converted into “arsenals of de- 
mocracy.” Many experienced users 
of welding were introduced to un- 
familiar types of welding, while 
other manufacturers who were not 
experienced in the use of welding 
were introduced for the first time to 
the advantages of welded fabrication. 


All-Welded Tanks 


Out of these automotive plants 
came military tanks, ships, gun car- 
riages, gun mounts and other arma- 
ment items. Probably the outstanding 
contribution of welding to the arma- 
ment program was in the manufac- 
ture of military tanks. 


Automobile plants that previously 
had been building fine passenger cars 
were turned into tank arsenals. Plans 
and specifications were drawn, and a 
production schedule was set up which 
called for the first tank to be pro- 
duced some nine months in the fu- 
ture. The skilled use of welding and 
cutting, welding jigs and fixtures, 
however, soon threw that first pro- 
duction schedule out the window. In 
just 47 days the first welded tank 
rolled off the assembly line! 

These all-welded implements of de- 
struction soon proved their worth. 
No longer could there be casualties 
from ricocheting rivet heads follow- 
ing explosive hits. 

Welded construction in the build- 
ing of armament has a far reaching 
effect. Though few tax payers realize 
it, welded construction is stretching 
their armament dollar. The use of 
welding has made it possible to build 
a superior product for use in waging 
a war at lower cost. An example of 
this is found in the Bofors gun 
mount. Details regarding its con- 
struction are found elsewhere in this 
issue (page 36). 

Ships and More Ships 

Ships to supply the materials of war 
needed by soldiers fighting on seven 
fronts has been one of the major 
problems of America’s first year at 
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Welding has proved to be America’s most vital contribution 
to the war effort. Welding has made it possible for industry 
to meet our country’s and our Allies’ armament program. 


war. Men cannot fight without mate- 
rial, and material cannot be trans- 
ported in needed quantities across 
oceans without ships. The Maritime 
Commission readily recognized that 
the hope for a huge merchant marine 
depended on the speed and economy 
in construction made possible by the 
proved use of welding and cutting. 
Their early goal was for a ship a day, 
but Axis submarine activities on the 
Atlantic proved that even a ship a 
day would not be enough. Shipyards 
had to step up production! Aided by 
welding and cutting, they were able 
to answer this call, and now three 
ships a day is their standard produc- 
tion schedule. 

Prefabrication has been one of the 
items that have made this expanded 
shipbuilding program possible. Ship- 
yards have been able to sub-contract 
the welding of various assemblies to 
welding shops throughout the coun- 
try. In some instances, as much as 
85% of a ship has been completed 
before the keel is laid. It is then 
merely a matter of assembling the 
prefabricated parts on the ways. The 
close of 1942 saw the curtain rolled 
down on a record breaking year of 
ship building, fittingly climaxed by 
the launching of the largest all weld- 
ed ship ever to be built. This huge 
transport of 18,000 tons marks a 
milestone of progress in ship building. 
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Official U. S. Navy Photograph 


The ‘'Sea Hound,"' the largest all-welded ship ever -constructed; displacement 18,000 tons. About 
80%, of this vessel was welded by the Ingalls Iron Works Co. at Birmingham, Ala., and shipped by 
rail to the Ingalls Pascagoula, Miss., shipyard, where it was assembled and welded on the ways. 


1942 Tough on Job Shops 


It proved to be a tough year for 
the job shop operator who was un- 
able to obtain war contracts. WPB 
restrictions nearly put him out of 
business because of inability to ob- 
tain supplies. Towards midyear, how- 
ever, the WPB limitation order L-146 
tended to alleviate this condition 
somewhat. But the greatest benefit 
of this order was the elimination of 
“gyp” welding schools. Under L-146, 
it became mandatory for welding 
schools to meet well-defined stand- 
ards in order to obtain welding elec- 
trodes and rods. 

Another outstanding boost for 
welding during the year, which came 
out of Washington, came with the 
War Production Board Directive No. 
8, which established a national emer- 
gency specification for the design, 
fabrication and erection of structural 
steel buildings. This directive, which 
raised the allowable stress for joints 
in flexure, also definitely specified 
that steel must be saved through effec- 


28 


tive design and the use of welded 
fabrication. With this office’s recog- 
nition, welding of structural steel will 
undoubtedly advance quite rapidly 
in the near future. 


WPB Welding Section 


Government officials at long last 
realized the importance of welding in 
our war effort. This was acknowl- 
edged by the establishment of a weld- 
ing section as a part of the Industrial 
Equipment Division of WPB. The 
establishment of this section placed 
welding men in a key position as far 
as the WPB welding was concerned. 
It was a welcome improvement in 
the war production set-up, because 
men who understand the welding in- 
dustry are better able to regulate its 
problems. 


Training New Weldors 


The shortages of welding machines 
and materials was supplemented by 
a shortage of weldors. Notable in- 
deed is the effective manner in which 
American industries have met the 





problems of training the new weld 
ing operators. In many cases women 
were trained to take over the work of 
men, and often they “proved their 
metal” by surpassing records pre- 
viously set by men, who have so long 
controlled the welding field. 

This rapid expansion in the num- 
ber of weldors, which was made pos- 
sible by rapid training, disproved an 
opinion that has been held by so 
many: that any large scale increase 
in the application of welding is im- 
practicable because of the scarcity of 
trained weldors. 

The sellers’ market of 1941, en 
joyed by the manufacturers of all 
types of welding equipment, con- 
tinued in 1942. As the year draws to 
a close, many manufacturers have a 
backlog of orders promised for de- 
livery within six months. The produc 
tion of welding wire will undoubt 
edly reach the unexpected total of 
775,000,000 Ib. Of this total, it is 
estimated, close to 700,000,000 Ib will 
be made into welding electrodes. 
These figures are nearly double the 
1941 figures for welding wire and 
electrode production. 

Highlights of the oustanding 
accomplishments of the various 
branches of the welding industry will 
be found in the following columns. 


Are Welding 


Arc welding has contributed much 
to our greatly accelerated war effort, 
greatly aiding the endeavor to obtain 
greater production speeds and at the 
same time conserve material. Need- 
less to say, the increased use of arc 
welding during 1942 was quite pro- 
nounced. 

Possibly the greatest contribution 
in the field of arc welding during 
1942 was the successful use of modi- 
fied austenitic stainless steel elec- 
trodes for the welding of armor. This 
type of electrode has become an in- 
dispensable part of our military tank 
building program. In connection with 
its use also came what might be con- 
sidered the most startling develop- 
ment in welding during the year. 

A few years ago one who advo- 
cated the use of +;, % or % in. 
electrodes for use in joining plates 
might have been considered rather in- 
experienced in the field of welding 
Such a practice is no longer looked 
upon as folly for the very good reason 
that it is now an actual practice in 
our tank arsenals. Through the use 
of ¥% in. diam electrodes 28 in. long, 
the time involved in welding tanks 
has been reduced by many hours. 

The saving of time made possible 
by the use of larger electrodes has, 
in many instances, speeded arc weld 
ing operations. Manufacturers ar: 
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now often recommending the use of 
an electrode one or two sizes larger 
than would normally be used. By 
such devices, production speeds have 
been increased as much as 50%, in 
some instances as much as 200%. 


Welding Magnesium 


Research, also, has made its contri- 
bution to the arc welding industry 
during 1942. An outstanding example 
will be found in the successful cul- 
mination of several years research in 
the arc welding of magnesium. It was 
during 1942 that a method of arc 
welding magnesium aided by a helium 
shielded arc was announced. This 
process opens new fields for the air- 
craft industry, making it possible to 
replace many aluminum parts with 
lighter but equally strong magnesium 
parts and thereby somewhat alleviat- 
ing the demand for critical aluminum. 


A-C Welding Increases 


Despite increased production de- 
mands, developinents were not con- 
fined to research and technique prob- 
lems. Many welder improvements 
were designed to meet specific condi- 
tions. There was a further increase 
in the use of A-C welding, while 
marked increases in speed and econ- 
omy were achieved. The increased 
use of A-C welding reflected benefits 
other than those in the welding field. 
Of these benefits, the greatest was the 
remarkable saving in power made 
possible by the power factor correc- 
tion features of this type of equip- 
ment. With so.much power required 
for our war industries, any release of 
power for other purposes is naturally 
quite important. 





Courtesy of General Electric Co. 


War demands have greatly increased the use 
of resistance welding. This picture shows the 
application of spot welding for joining of a 
structural angle and gusset plates to form 
corners for steel switchgear equipment. 





Official OWI photo by Ann Rosener 


At the giant Willow Run bomber plant, women weldors are using the oxy- 
acetylene torch for welding jobs which require a rather high degree of skill. 
This lady is welding parts of the cooling system to the supercharger. 


Aided by its inseparable compan- 
ion, flame-cutting, arc welding has 
made it possible for our country in 
the short space of a year to provide 
great quantities of armament for all 
our Allies in this global struggle. 


Gas Welding 


Gas welding and cutting have in- 
deed been in demand during 1942, 
the major demand being that for 
flame-cutting and other flame-treat- 
ing processes. Naturally, this in- 
creased emphasis on the flame proc- 
esses has necessitated an increased 
production in gas welding and cut- 
ting equipment to meet the demands 
of America’s industrial requirements. 

Flame-cutting and treating have 
become indispensable in the produc- 
tion of armament. It would be indeed 
difficult to meet the present day de- 
mands for special shaped pieces of 
armor if it were not for flame-cutting. 
Flame-cutting has saved many man 
hours of labor by its ready ability to 
slice through thick slabs of armor 
plate. The improved methods of plate 
edge preparation which have been 
brought about by research have made 
it possible to use a number of cutting 
torches on one flame-cutting machine 
so that all of the required bevels are 
obtained in one operation. 

Flame-cutting has _ contributed 
greatly to the accelerated program of 
the ship building industries. Here 
again without flame-cutting it would 
be impossible to shape plates with 
sufficient rapidity to meet the ever 
increasing demands brought about by 
increased ship production. 
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. Many special installations were de- 
vised in the machine-cutting field to 
meet various demands by armament 
manufacturers. These developments 
provided equipment for the rapid 
preparation of edges to the require- 
ments that have proved so vital in 
production of armament as well as in 
the maintenance of equipment in our 
war plants. 


Flame-straightening techniques 
have been improved so that consid- 
erable time and material are saved in 
the minimizing of warpage and dis- 
tortion that occurs in ship building 
operations. The bug-a-boo of warp- 
age and distortion, which in the past 
has limited the use of welding in 
many cases, is on the way out. This 
one accomplishment will undoubtedly 
greatly further the use of welding. 


Flame-cleaning, priming and scal- 
ing have assumed new importance in 
the preparation of armor plate in cer- 
tain stages of production. Scaling 
methods have been found to be com- 
pletely effective and an aid to subse- 
quent machining. Flame-hardening 
and flame-softening methods have 
likewise eliminated various produc- 
tion bottlenecks that have occurred 
because of the inability to obtain fur- 
nace capacity. 

All in all, the gas welding indus- 
try’s contributions have proved them- 
selves to be indispensable to Amer- 
ica’s industrial demands of 1942. 


Resistance Welding 


War demands have greatly in- 
creased the use of resistance welding. 
Many manufacturers have materially 
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increased the use of resistance weld- 
ing, particularly in war work. Ex- 
amples have been found where this 
increase ranged from 25% to as high 
as 1,000%. This rapid progress can 
‘be attributed to the use of more ac- 
curately built machines and control 
equipment, such as the various types 
of stored energy welders with their 
increasingly accurate controls. 

1942 saw the users of resistance 
welding equipment becoming control- 
minded They found the use of fully 
synchronous interrupters for seam 
welders and timers for spot welders 
the logical step for securing a con- 
sistent quality of welded products. 
These features, combined with newly 
designed machines which eliminate as 
far as possible friction and inertia, 
have greatly improved the consist- 
ency of resistance welders. 

Not all of the improvements and 
developments in the resistance weld- 
ing field, however, were confined to 
resistance welding equipment. Re- 
searches which will probably have 
far-reaching future effects are a part 
of this phase of the welding indus- 
try’s contribution to progress. The 
development of a technique for spot 


welding high alloys, iiigh carbon and 
other heat treatable materials which 
result in tough welds which will re- 
sist impact will undoubtedly greatly 
increase the use of resistance welding 
in the alloy steel field. 


The use of welding equipment to 
weld and post heat, or heat treat di- 
rectly in the welding machine after 
the welding is made, is helping to 
open a field of welding which in the 
past has been seriously handicapped. 
Further advances have been made in 
the welding of non-ferrous steels, 
which have always been somewhat 
critical from a welding standpoint 
and which were difficult to weld with 
the older types of resistance welding 
equipment. 


1942 has shown a steady increase 
in the use of resistance welding as a 
means of fabrication. This increase 
is thought to be due primarily to the 
increased knowledge that has been 
imparted by the widespread use of 
resistance welding in the aircraft in- 
dustry. This, coupled with develop- 
ments in the manufacture of resist- 
ance welders and their control equip- 
ment, has made the resistance weld- 





ing machine a more reliable piece of 
equipment. 
Thermit Welding 

The inability of manufacturers to 
readily obtain replacements of heavy 
castings such as are found in the 
steel mills, armament industries, rail- 
road shops and similar heavy equip- 
ment industries has continued to in- 
crease the demand for thermit weld- 
ing. This process is constantly being 
found to be of more value as a means 
of reclamation and repair as our war 
production demands continue to in- 
crease. , 

In the production field, the fabrica- 
tion of stern frame castings for the 
ship building industry has been an 
outstanding development. The use of 
thermit makes it possible to cast stern 
frames in small pieces, which are 
welded together readily and rapidly 
to result in faster production. 

This use of Thermit also frees 
foundry space for jobs which can 
be obtained only from castings. 

The thermit welding process has 
been a faithful servant to heavy in- 
dustry for years, and it is continuing 
as an even more faithful servant to 
these industries in time of war. 


Some of the Industry’s Leaders Say... 


3 ee my point of view, the most 
significant and promising phase 
of recent developments in the weld- 
ing field is the trend towards a more 
rational, analytical, scientific and 
quantitative study of welding prob- 
lems, in which fundamental research 
is combined with the best available 
theory, to the end not only of a 
better understanding of these prob- 
lems but also of a much more com- 
prehensive and practically useful so- 
lution thereof.’”—-COMFORT A. 
ADAMS, E. G. Budd Mfg. Co. 


“The outstanding development in 
the welding industry during 1942 has 
been the very sharp increase in de- 
mand for special rods for the weld- 
ing of armor plate.” —W. H. 
BLEECKER, Page Steel & Wire 
Div., American Chain & Cable Co., 
Inc. 


“Resistance welding is progressing 
rapidly at the present time in the use 
of more accurately built machines 
and control equipment, such as the 
various types of stored energy ma- 
chines with their increasingly accu- 
rate controls.”—-R. T. GILLETTE, 
General Electric Co. 
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“It can now be safely said that 
satisfactory welds on armor plate 
can be made in the vertical and over- 
head positions as easily as in the flat 
positions.” — E. J. BRADY, Alloy 
Rods Co. 


“The importance of arc welding is 
such that the Army, the Navy, and 
the War Production Board are very 
definitely interested and are combin- 
ing their efforts to stimulate electrode 
production.” — W. J. CHAFFEE, 
The Hobart Brothers Co. 


» « 


“One of the outstanding achieve- 
ments is the saving of time with the 
use of larger electrodes. In many in- 
stances, welding operations vital to 
this country’s war effort have been 
speeded up as much as 50 per cént by 
the use of electrodes one or two sizes 
larger."—A. F. DAVIS, The Lin- 
coln Electric Co. 


=~ = 


“The past year has witnessed the 
successful introduction of an_all- 
position A-C current electrode; this 
in turn, has tended to bring about a 
noticeable increase in the use of A-C 
current welding generally.”—E. V. 
DAVID, Air Reduction Sales Co. 


“One of the outstanding develop- 
ments has been the speed and econ- 
omy of all-welded fabrication and 
erection that have been demonstrated, 
under proper organization, in com- 
paratively heavy construction.” — 
LA MOTTE GROVER, Air Reduc- 
tion Sales Co. 


» « 


“The development in resistance 
welding which will probably have 
most far reaching effect in the future 
has been the development of the tech- 
nique for spot welding hardenable 
alloy steels.”"—S. M. HUMPHREY, 
The Taylor-Winfield Cor. 


» ¢€ 


“Electrode developments have ex- 
panded the use of arc welding on 
many aircraft and armored vehicle 
parts with a resultant incréised weld- 
ing speed of 800 to 1,200%.”—C. 
H. JENNINGS, Westinghouse Elec. 
and Mfg. Co. 


» « 


“One of the greatest sources of 
gratification to those in the Resist- 
ance Welding Industry is the fact 
that the Government is becoming ap- 
preciative of the material conserva- 
tion that can be effected by these 
processes.”——-G. N. SIEGER, S. M. 
S. Corp. 
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The Hardening Flame 


* Part One — This series of three articles will present 
a non-technical discussion of flame-hardening principles 
and technique. Designed to refresh the memories of those 
already acquainted with the subject, these articles will 
also be a useful guide for the newcomer in this field. 


By CLYDE 


LAME-HARDENING iS a process 
fi: heating the surface of a fer- 

rous material to high tempera- 
ture with an oxy-acetylene torch and 
subsequently administering a rapid 
quench to produce a hard marten- 
sitic surface. Though practiced by 
some toolmakers for nearly 30 years, 
the flame-hardening process has come 
into general use only- since 1937 
when it was adopted to harden the 
ends of railroad rails and thus re- 
duce their maintenance. Lately, many 
new and important applications to 
the production of armaments have 
been found for the hardening flame. 


Other Hardening Processes 


There are three other basic types 
of hardening processes with which 
flame-hardening may be compared. 
These are: (1) furnace hardening, 
(2) carburizing and nitriding, (3) 
hard-facing. Each of these methods 
has its own particular field of useful- 
ness where it cannot be supplanted 
by flame-hardening. 

Flame-hardening is not a substi- 
tute for the furnace if full harden- 
ing throughout is required. Nor does 
it change the chemical composition 
of the surface layers as do the car- 
burizing, cyaniding and nitriding 
processes of case hardening. Case- 
hardening stock, it might be men- 
tioned, is generally selected from the 
low carbon or mild steel range—be- 
tween 0.10% to 0.25% C. But the 
best stock for flame-hardening is in 
the medium high carbon or half hard 
steel range—0.40% to 0.60% C. 


Flame-Hardening and 
Hard-Facing 





Finally, flame-hardening does not 
add new metal as does the welding 
process of depositing special wear- 
resistant, hard-facing alloys. Flame- 


B. CLASON 


hardening, it is interesting to note, 
rarely competes with hard-facing as 
the two processes have entirely dif- 
ferent applications. 


Ten Major Advantages 


Flame-hardening does have many 
advantages that are entirely its own. 
Among them, may be mentioned: 


1. The hardness may be limited to 
a comparatively shallow casing, leav- 
ing the balance of the metal un- 
affected by the application of the 
torch. Thus it is possible to heat treat 
a casting or forging for desired core 
properties (ductility, toughness, re- 
sistance to impact, etc.) and subse- 
quently harden the surfaces to be 
exposed to wear. 


2. Because carbon is the principal 
hardening agent in steel, it is possible 
in many instances to substitute a 
flame-hardened plain carbon steel for 
an expensive alloy. In this connec- 
tion, it should be remembered that 
steels containing the strategic alloy- 
ing elements of chromium, nickel, 
cobalt, tungsten and vanadium are 
all on the WPB restricted list. 

3. Flame-hardening is done on fin- 
ished surfaces after all machining 
has been completed. This saves the 
difficulty and expense of machining 
a hardened metal. 


4. Objects too large to fit inside a 
furnace may be readily flame-hard- 
ened. 


5. Flame-hardening may be local- 
ized. The hardened areas may be 
made as small or as large as desired 
and placed only where they are 
required. 

6. The equipment is flexible and 
may readily be adapted to a variety 
of shapes and sizes, in single oper- 
ations or on a production basis. 

7. Flame-hardening can be done in 
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Flame-hardening of a roll 16'/2 in. in diam by 

5 f*# long. The torch head is in the form of a 

ring encircling the roll and rises upward while 
the roll spins in the vertical position. 


only a fraction of the time required 
for furnace hardening and is thus 
geared to fit the present need for 
speedier and ever speedier produc- 
tion. Small objects on rush orders 
may be flame-hardened without de- 
lay when it would not be economical 
to light a furnace for furnace treat- 
ment. 

8. In many, though not all, in- 
stances, flame-hardening is almost 
entirely free from distortion. More- 
over, internal strains are compara- 
tively negligible because of the shal- 
low depths of the surfaces treated. 

9. Flame-hardening produces a 
clean, smooth surface free from 
heavy scale or pits. The thin layer of 
light brown oxide resulting after a 
flame-hardening operation is easily 
removable with cleaning compounds. 

10. Flame-hardening readily lends 
itself to mass production. Once the 
correct procedure has been estab- 
lished by tests and experiments, the 
results obtained can be precisely 
duplicated. 
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Iron-Carbon Transformations 


It is necessary to make some pre- 
liminary explanations before the 
flame-hardening process can be de- 
scribed in detail. Ferrite (iron con- 
taining less than 0.008% carbon) 
changes its crystalline structure from 
the form known as alpha iron to that 
known as gamma iron at 1,652 F. 
The differences between alpha and 
gamma iron need not concern us. It 
is important to note, however, that 
the temperature at which the change 
occurs, the Ag critical point, is not 
constant but extends over a range of 
temperatures from 1,652 to 1,333 F, 
depending upon the amount of car- 
bon present in the particular steel. 
The critical temperature is at the 
highest point, 1,652 F, for pure iron 
and reaches the low point, 1,333 F, 
for an alloy containing 0.87% car- 
bon. The particular composition con- 
taining 0.87% carbon is known as 
the eutectoid or pearlite and plays a 
highly important part in ferrous 
metallurgy. 

On the iron-carbon diagram, a 
portion of which is reproduced in 
Fig. 1, the Ag critical range is repre- 
sented by the line Acs. The “c”, the 
abbreviation of a French word mean- 
ing heat, is inserted merely to dis- 
tinguish the Ag _ critical points 
reached during heating from those 
reached during cooling. The latter, 
known as Ars, are also shown in 
Fig. 1, but it is the Acg points which 
are the important ones in flame- 
hardening. 

Above the Ac; temperature, what- 
ever that may happen to be, steel 
exists in the form called austenite. 
This is a solid solution of iron car- 
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bide or cementite, FesC, in gamma 
iron. The term “solid solution” means 
simply that the two constituents are 
so thoroughly mixed that they can- 
not be distinguished by metallo- 
graphic analysis because the micro- 
structure appears like that of a pure 
metal. 

Since the gamma iron-carbon solid 
solution is stable only at high tem- 
peratures, quenching from above the 
Acs point will alter the structure 
immediately. The dissolved carbon is 
rapidly precipitated to form sub- 
microscopic particles of cementite in 
alpha ferrite. The new structure is 
called martensite. It appears needle- 
like when viewed under the micro- 
scope and is the hardest obtainable 
constituent of carbon steel. 


Method of Operation 


If the reader has followed the last 
few paragraphs carefully, he will 
now begin to understand why and 
how steels are flame-hardened. It is 
done in two stages; namely, heating 
and quenching. First, an oxy-acety- 
lene flame is employed to raise the 
surface temperature of the area to 
be hardened to just over the Acs 
critical point. Above this transforma- 
tion point, which varies according to 
the carbon content of the steel as is 
shown in Fig. 1, there is austenite. 
Upon cooling, austenite ordinarily 
becomes a mixture of free ferrite 
(alpha iron) and pearlite. In flame- 
hardening, however, the normal cool- 
ing transformation is prevented by 
the rapid quench, which traps the 
iron carbide existing in solid solution 


1This is true only for steels with less than 
0.87% carbon. See Fig. 1 


Fig. 1—A portion of the 
iron-carbon diagram show- 
ing the metallurgical 
changes significant in 
flame-hardening. The Ac 
lines represent the criti- 
| cal temperatures (deg 
Fi reached upon heating 
while the Ar lines rep- 
resent the correspond- 
ing critical temperatures 
reached upon cooling. In 
order to flame-harden a 
plain carbon steel of 
given carbon content, 
the surface temperature 
must be raised above the 
upper critical point, 
which is found upon the 
Ac; curve for the re- 
quired carbon percentage. 


Austenite 
and 
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in the austenite to produce a marten- 
sitic structure of high hardness. 

The degree of hardness produced 
will depend upon three main factors: 
(1) the constitution of the steel be- 
fore hardening, (2) the rate of cool- 
ing and (3) the temperature of the 
surface at the moment quenching be- 
gins. All of these will now be con- 
sidered in detail. 


Temperature Important 


A flame-hardened structure, it is 
necessary to emphasize, can be pro- 
duced only on surfaces which have 
been heated to above the upper 
critical point, Ac3: Too high a tem- 
perature, however, is wholly unde- 
sirable as it results in a coarse- 
grained, weaker steel. Heating to just 
above the Acs point produces the 
minimum grain size for ferrite. At 
high temperatures, there is also the 
danger of “burning” the metal and 
rendering it completely worthless be- 
cause of iron oxide which forms at 
the grain boundaries and prevents 
the crystals from cohering. Hence it 
is extremely important not to heat 
the surface being flame-hardened 
much in excess of the upper critical 
point. 

Unfortunatély, there exists no 
known method of directly measuring 
the temperature of the surface being 
flame-hardened. It can be estimated 
with a fair degree of accuracy, how- 
ever, by comparing the microstruc- 
tures of flame-hardened specimens 
and specimens hardened in the fur- 
nace at known temperatures. Once 
the effective temperature for a par- 
ticular ferrous material has been 
found in this way, it can be repro- 
duced at will by adjusting the oxy- 
acetylene flame or the distance of the 
torch tip from the work or both. 

The maximum flame temperature, 
obtained with a mixture of approxi- 
mately 1.7 parts of oxygen to 1.0 
parts of acetylene, will not decrease 
appreciably until the mixing ratio has 
been reduced below 1.2 parts of 
oxygen to 1.0 of acetylene. Below the 
latter ratio, the flame temperature 
decreases rapidly. The maximum 
temperature (not the maximum effi- 
cient working temperature ) has been 
found to prevail at a point 0.12 in. 
from the inner cone of the flame. 

It was found (Hartley) that the 
temperature of the metal % to % in. 
below the surface increased at a 
uniform rate as the distance between 
work surface and torch tip decreased 
from 1 to y% in. As the distance was 
decreased below ;, in., a very sharp 
drop in temperature occurred, owing 
to the fact that heat energy was be- 
ing dissipated in melting the surface 
of the iron. There was no surface 
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melting when the distance was 45 in. 
or more. 


The Quench 


The quench is all-important in 
flame-hardening. In general, the 
more rapid the cooling, the greater 
will be the degree of hardness pro- 
duced. This is shown graphically in 
Fig. 2, where temperatures are 
plotted against logarithms of quench- 
ing times. Too drastic a quench, 
however, is not to be recommended, 
as it may raise the hardness to the 
point where surface checking de- 
velops. 

Quenches in order of rapidity of 
cooling action are: brine, ice water, 
water, oil, air, cooling in the furnace 
(for annealing) and cooling in ashes 
(very, very slow). In flame-harden- 
ing, the usual quenching medium is 
water, which should generally be no 
more than lukewarm for best results. 

Many different types of quenching 
devices are available, ranging from a 
simple stream of water (or immer- 
sion in water) to elaborately de- 
signed sprays. Pressure or spray 
quenches will provide faster cooling 
than water baths and will also min- 
imize the effects of contraction. 

Hot water, water-and-soap solu- 
tions, oil-and-water mixtures, quench- 
ing oils or simply the air at room 
temperature may be used for milder 
quenches. (It is hardly necessary to 
advise that proper precautions 


against fire must be taken when oil 
is used as the quenching medium.) 
Cold water or a blast of compressed 
air may be employed where a severe 
quench is desired. More drastic 
quenches still are obtainable with 
caustic and brine solutions, but these 
are seldom if ever necessary in flame- 
hardening. 

The quenching procedure must be 
worked out with care as the rate of 
cooling and hence control of the final 
hardness is directly dependent upon 
it. In general, the higher the carbon 
content of the steel the less drastic 
the quench can be because of the 
strains and cracks which are likely 
to be set up by a too rapid cooling. 


Hardening sprocket teeth 
with standard 39-flame 
heads. Two sprocket 
wheels are mounted to- 
gether and heated for 40 
sec. At completion of 
the heating time, the 
gases are automatically 
shut off, and the sprock- 
ets lowered for quench- 
ing in water for 60 sec. 
In rising, the sprockets 
automatically index and 
thus relight the flames. 
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It should also be noted that the cold 
mass of metal below the part heated 
by the flame tends to enhance the 
action of the quench. In some in- 
stances, the chilling effect of the un- 
heated metal is in itself a sufficient 
quench. 


Constitution of Material 


The hardness of carbon steels in- 
creases with the carbon content be- 
cause increased carbon means an in- 
creased amount of the hard constit- 
uent, cementite. The degree of hard- 
ness obtainable is, contrary to general 
belief, not much affected by the 
presence of alloying elements other 
than carbon. However, the other 
alloying agents may have a consider- 
able effect upon the ease with which 
the steel can be hardened. 

The carbon content must be 0.35% 
or greater before flame-hardening 
can be successfully applied. If car- 
bon is above 0.70%, care must be 
taken to prevent “‘strain-checking” in 
the hardened areas. Between these 
two extremes lies the ideal range for 
flame-hardening, the medium high 
carbon or half hard steels from 
0.40% to 0.60% C. Hardnesses of 
400 to 650 Brinell are obtainable for 
plain carbon steels in this range. 

Other variables which must be 
considered in working out a proper 
flame-hardening procedure are: the 
rate of torch travel, the distance of 
the quench from the piece to be 
hardened, the distance of the quench 
from the torch tip, oxygen pressure, 
acetylene pressure, and pressure of 
the quenching water. Even a varia- 
tion in the sizes of the holes in the 
torch tips because of careless clean- 
ing can affect the final result. 


Hardness Data 


Within reasonable limits, the depth 
of hardness may be made whatever 
is wished, but hardened surfaces 
ranging from yy to % in. in depth 





Courtesy, The Linde Air Products Co. 


33 











are satisfactory for ordinary require- 
ments. Depending upon the material, 
the maximum hardness is generally 
maintained over 24 the depth of the 
hardened area. The hardness falls 
off gradually so that there is no 
sharp line of demarcation between 
case and core. 

The depth of the hardened surface 
may be directly controlled through 


= 
> 
- 
2 
- 


-* ora (one ont 


produced under such circumstances 
are cited by Erler and Tomlinson. 
These are: 

1. Cooling the piece by submerging 
in water or by spraying water on 
the portions not hardened. 

2. Machining the piece so that the 
distortion will pull it into the proper 
shape after hardening. This method, 
which calls for accurate measure- 





Courtesy, Air Reduction Sales Co. 


Small gears and clutch parts are hardened by ‘‘spinning'' on this machine. The part rotates 

at high speed in a bath of oxy-acetylene flames for about ten seconds, and is then quickly 

removed with tongs and quenched in the oil tank shown in the foreground. Uniform harden- 
ing and rapid production speeds are secured by this procedure. 


regulation of the rate of torch travel. 
For general estimates, a tip speed of 
4 in. per min will give a penetration 
of yy to 4% in. and of 6 in. per 
minute a penetration of 7y to % in. 
These estimates may be affected by 
factors such as the constitution of 
the metal, distance of the flames from 
the work, the severity and position of 
the quench, the thickness and shape 
of the part being hardened, ete. 


Distortion 


Because of the shallow depth to 
which the heat of the flame pene- 
trates, and also because it is often 
possible to confine the heating and 
quenching to relatively small areas, 
distortion is frequently avoided alto- 
gether in flame-hardening. When it 
does occur, the effect is minimized as 
compared with the distortion pro- 
duced by other hardening methods. 
For example, a change from car- 
burizing to flame-hardening reduced 
distortion in a large rectangular steel 
bar by approximately 85% (Hart- 
ley). 

Distortion is a serious problem in 
flame-hardening only when a single 
surface of a comparatively thin ob- 
ject is to be heated and quenched. 
Four basic ways of quenching or 
eliminating the amount of warpage 
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ments of the distortional effects, is 
economical only when a large quan- 
tity of duplicate objects are to be 
hardened. 


3. Prebending the piece in the re- 


verse direction to the curve of dis- 
tortion. 

4. Increasing the mass in the sec- 
tions to be flame-hardened in order 
to give greater stiffness to such sec- 
tions. The extra material may be re- 
moved after hardening from the 
back or soft side. 


Stress Relieving 


Even though the internal stresses 
set up by most flame-hardening oper- 
ations may be of minor order, some 
form of stress relieving will usually 
be advisable. Generally, a tempering 
treatment at 350 to 400 F in an oil 
bath or oven for a period of not over 
an hour (except for large objects) 
will be sufficient. 

Post heat treatment is especially 
needed if the flame-hardened parts 
are to be subjected to high impact 
stresses. Such parts may also be given 
prehardening normalizing or anneal- 
ing treatments in order to equalize 
stresses and avoid the checking 
which might otherwise occur because 
of the rapid heating. Such normaliz- 
ing or annealing is particularly de- 


sirable for cast iron and for forged 
or cast steel. 

Stress relieving with the oxy- 
acetylene flame may be carried on 
concurrently with flame-hardening 
(Magrath). This is done by means of 
a unit with two sets of flames. The 
first set, consisting of sharp flames 
for heating the surface to above the 
Acs critical point, is followed by the 
quench and then by softer stress- 
relieving flames which raise the sur- 
face temperature to the desired tem- 
pering range. The part is then left 
to air cool to room temperature 

In a study of the effect of stress 
relieving (Hartley), half of the speci- 
mens taken from the flame-hardened 
surface of a 12% by 7 by 12 in. test 
block were stress relieved at 400 F 
for 2% hr. The other half of the 
specimens were not stress relieved. 
The post heat treatment, it was found, 
reduced internal stresses by approxi- 
mately 40%, definitely indicating the 
advisability of stress relieving wher- 
ever practicable. 
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Weldor °Stretehes” a Lathe 


A little welding plus careful design greatly 


extended the useful work range of this lathe. 


N OIL-FIELD MACHINE shop was 
A attes upon to do some repair- 

ing in which 42 in. diam work 
had to be swung in the lathe. The 
largest lathe in the shop had a 15 in. 
clearance over the ways and so could 
swing nothing larger than 30 in. It 
appeared that this job must be turned 
down, causing the customer a serious 
loss through delay in attempting to 
secure new parts, when the shop 
weldor had a really big idea. He 
promised to “stretch” the largest 
lathe, which was temporarily idle, 
without in any way impairing the 
lathe’s ability to do close work, 


Spacers Raise Lathe 


To provide ample clearance, he 
decided to lift the equipment a full 
seven inches. For this purpose, he 
first made four cylindrical spacers 
for the headstock studs from short 
sections of heavy drill stem. These 
are shown in Fig. 1. They look like 
big spools with flat steel heads at top 
and bottom. The heads were made 
square in order to give more bearing 
surface and also to allow them to be 
better gripped while grinding to di- 
mension. The spacers were welded 
with a single bead between cylinder 
and head. One in. collars were turned 
to go between the spacers and the 
headstock to permit shimming. 

The tailstock presented a more 
difficult problem as its mobility along 
the ways had to be preserved. It was 
placed on the ingenious spacer shown 
in Fig. 2, consisting of two 1 in. 
plates welded to a cross brace of 
extra heavy 6 in. pipe. The plates 
were planed top and bottom after 
being welded. The pipe was cut the 
right length to allow the spacer plates 
to hug the base of the tailstock 
tightly and to be clamped with shims. 
The screw for clamping the tailstock 
into position was lengthened to ac- 
commodate the additional height. 


Heavy Spool at Tool Rest 


Utmost rigidity at the tool rest was 
required to prevent work spoilage. 
Fig. 3 shows the method by which 
the problem of providing the neces- 
sary lift was solved. A section of 
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heavy drill pipe was welded to extra 
heavy pipe flanges at top and bottom, 
to form a rigid unit. Holes were then 
cut through the flanges to accommo- 
date the usual screws holding the 
tool post to its carriage. To permit 
accurate adjustments for obtaining 
maximum cutting efficiency, a num- 
ber of thin washers or shims were 


Fig. 1— Each corner of the 
lathe's headstock is supported 
on a cylindrical spool or spacer, 
through which the hold-down 
stud passes. The spacers have 
square bearing faces for bet- 
ter support and ease in align- 
ment with lathe bed. 


Fig. 2—Two heavy steel plates, 
planed to exact dimensions and 
welded to a cross brace of 
heavy 6 in. pipe, support the 
elevated tailstock. Plates are 
guided by the small dogs which 
have been welded to their 
lower inside corners. 















Fig. 3—A heavy spool of drill 
stem and two extra heavy 
flanges provided the necessary 
lif? for the tool rest, where 
rigidity is of the utmost im- 
portance. Exact height with 
regard to the work being 
turned is secured through the 
use of circular spacers. 


cut and fitted with holes to match 
those in the upper flange of the sup- 
porting spool. The shims were made 
slightly smaller in diameter than the 
spool ends in order to prevent nick- 
ing, bending or upsetting in spots. 

When set on these extension sup- 
ports, the lathe was still able to turn 
out accurate work, even on the small- 
est diameters. And it now handles 
42 in. diam work! 








HE civil war in Spain had dem- 
; onstrated the value of an inter- 
mediate caliber, automatic can- 
non for defense of vital supply cen- 
ters and for defense of field troops 
against operations of low-flying air- 
craft. During February, 1941, The 
Firestone Tire and Rubber Co. was 
asked by the Cleveland Ordnance 
District to consider the redesign and 
manufacture of a 40 mm anti-air- 
craft gun carriage. This gun carriage 
was to be made along the lines of 
the Swedish Bofors automatic anti- 
aircraft cannon, which had been 
widely adopted, particularly by Brit- 
ish forces. 


Gun and Carriage Features 


The 40 mm anti-aircraft gun is 
mounted on a top carriage attached 
to a cross bed chassis having lateral 
outriggers. The chassis is mounted 
on four wheels equipped with 
6.00 x 20 in. transport tires having 
bullet resisting tubes. All wheels 
have electric Sister The carriage 
wheel base is 126 in. The gun may 
be elevated from minus 5 deg to plus 
90 deg or through a 95 deg arc, and 
may be traversed 360 deg. The pro- 
jectile has a weight of approximately 
2.2 Ib and leaves the muzzle at a 
velocity of 2,859 fps. Shots may be 
fired at the rate of 120 to 140 per 
minute, usually in bursts of four to 
six shells. 

In view of its rapid maneuvera- 
bility, this gun is particularly adapted 
for use against low-flying aircraft, 
including dive bombers. It has a 
maximum horizontal range of ap- 
proximately 11,000 yd, a maximum 
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vertical range of approximately 5,400 
yd, and an effective range, horizontal 
or vertical, of 2,500 yd. The total 
weight of the complete gun and gun 
carriage is approximately 6,000 Ib. 


Redesign Problems 


An imported mount was made 
available for our study. It was re- 
quired to transpose such drawings as 
were furnished to accord with United 
States Ordnance Standards, this in- 
volving the redrawing and, in many 
instances, the redesigning of approxi- 
mately 1,400 separate drawings and 
the introduction of 460 United States 
Government standard data sheets for 


Welded Bofors 


By DR. JOHN L. MILLER* 


Chief Metallurgist, Gun-Mount Division, 
The Firestone Tire and Rubber Co. 


Fig. 1—Portable 40 mm anti-aircraft gun in firing position. 
This gun is at a station where it is being tested for firing 
accuracy. The wheels are retracted during firing in order 
to eliminate vibration, and the entire gun carriage is 
supported and leveled by the four jacks. 


parts such as nuts, bolts, screws and 
washers. A total of 1,485 individual 
parts are required for the gun car- 
riage. 

Another complicating restriction 
imposed was the selection of mate- 
rials containing a minimum of strate- 
gic alloying elements. Nickel alloy 
steels, for instance, were almost com- 
pletely eliminated. In most cases these 
material changes were accomplished 
without reduction of the unit area 
physical properties by taking full 


*Abstract of Second Grand Award ($11,200 
ew in the 1940.42 Industrial Progress Award 

rogram sponsored by The gomes F, Lincoln Arc 
Welding Foundation, Cleveland. 


Fig. 2—Carriage chassis sent from England as a model for U. S. de- 
signers to follow. Note the riveted construction used throughout. 
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Anti-Airerait Gun Carriage 


The Swedish Bofors portable anti-aircraft gun was thought to be as good 
as could be devised to protect field troops against low-flying aircraft. 
But American ingenuity improved it with an all-welded carriage design. 


advantage of modern metallurgical 
processing and heat-treating methods. 

During the redesign period, many 
design changes were proposed and 
approved by the United States 
Ordnance Department. Of these, the 
most important was the use of 
welded instead of riveted construc- 
tion. The ordnance designers had 
suggested that we investigate the 
possibility of welded construction for 
the chassis and top carriage. Welded 
designs for these parts were devel- 
oped by Firestone, assisted by sub- 
contractor engineers. The use of 
welding was later extended to in- 
clude many other components. 

The weldability of each material 
forming part of a welded assembly 
was carefully considered, and chemi- 
cal analyses were controlled to give 
the best welding characteristics con- 
sistent with the design engineers’ 
strength requirements. To insure re- 
lief of local locked-up stresses oc- 
curring during welding and during 
cooling from welding temperatures, 


Table I. Weight Comparisons of Principal Sub-Assemblies 








American 

Part Name Welded Model 
Chassis 1,084 

Top carriage 300 
Gear sector 38.5 
Front axle 114 
Rear axle 114 
Stake (4) 21.5 
Foot plate (4) 9.5 
Gun stay 60.5 


English Calculated 
Riveted Model Riveted Model 

824 1,155 
264 317 
42 42 
97* 121 
84* 108 
18 22 

7.5 10.0 

58.5 62.0 


*As elsewhere explained, these parts are not riveted but forged. 








it was decided to stress relieve all 
important weldments. The minimum 
design strength of each welded mate- 
rial was therefore determined in 
terms of its room _ temperature 
strength after exposure to a tempera- 
ture of 1,150 F for a minimum of 
one hour. 

The strength requirements of the 
Army Ordnance Department proved 
much more rigid than those applied 
to the foreign designs. In order to 
meet the U. S. specifications, the 


Fig. 3—The redesigned chassis in which welded construction has been 
employed. Compare this illustration carefully with Fig. 2. 
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plates used in the construction of the 
entire gun carriage were made 50% 
thicker. Pilot models for the rede- 
signed gun carriage were completed 
in June, 1941, and sent to the Aber- 
deen Proving Grounds for testing. 
The Aberdeen tests proved the gen- 
eral excellence of the redesigned 
welded carriage, which is shown with 
the gun in firing position in Fig. 1. 
The improved carriage, traveling its 
highest speed, may be brought to rest 
and placed in firing position within 
one minute with complete assurance 
of firing accuracy. 

The required firing accuracy is as 
much dependent upon the strength 
and precision built into the carriage 
as upon the manufacture of the 
breech and the tube. The elevating 
and traversing mechanisms form part 
of the carriage, and these must be 
manufactured to extremely close di- 
mensional tolerances. Any lack of 
gun carriage rigidity during travel 
or during actual firing would be 
transmitted to these mechanisms, 
causing overstressing with conse- 
quent distortion. 


Welds vs. Rivets 


Detailed estimates of the expected 
costs of riveted and welded construc- 
tions, developed during the redesign 
period, indicated that a welded con- 
struction would save considerable 
money and labor. Furthermore, the 
employment of welding jigs and fix- 
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Fig. 4—These two line drawings of top carriage designs indicate the general 
features of the riveted (left) and welded (right) constructions. 


tures made the welded construction 
more advantageous for quantity pro- 
duction, with a minimum of delay. 

The entire frame structure of the 
original Bofors gun, and of the Eng- 
lish adaptation of it, was riveted. 
This included the major items of 
chassis, top carriage and elevating 
gear segment assemblies, which, in 
all, required over 1,000 rivets. A 
comparable picture of the weight ad- 
vantages accruing from welded con- 
struction may be obtained from Table 
I. The data presented shows the ac- 
tual weights of the American model 
sub-assemblies, the weights of the 
corresponding English riveted sub- 
assemblies and finally what the 
weights would be if riveted construc- 
tion were employed upon the Ameri- 
can model, which has heavier thick- 
nesses than either the English or 
Bofors. 


Tests for Weldors 


Each contractor for a welded sub- 
assembly is required to train weldors 
so that they may be able to qualify 
in accordance with the requirements 
of Federal Specifications WXS-31; 
“Welding of Steel, Arc, General 
Specifications For,’ and AXS-476, 
“Radiographic Inspection of Welds.” 
To qualify for welding, each weldor 
is required to make butt and fillet test 

lates. If the surface appearance is 
judged satisfactory, these test plates 
are then X-rayed in accordance with 
Government specifications. If the 
radiographs are acceptable, the test 
plates are then stress relieved in a 
manner identical with the method 
employed in the treatment of the sub- 
assemblies on which the weldor is 
expected to work. Three tensile test 
and three bend test specimens are 
then machined from the stress re- 
lieved plates and tested to determine 
if the weld metal satisfies the speci- 
fication requirements for the mate- 
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rials being joined. These tests are 
conducted under the supervision of 
Government inspectors of the Ord- 
nance District in whose territory the 
weldor is to work. 


The Carriage Chassis 


The steel used in the chassis is of 
the low alloy, high strength type, 
supplied under Federal Specification 
57-114-1, Class B, Grade 2. This 
specification limits the chemical analy- 
sis to a maximum carbon content of 
0.25%, leaving additions of other 
elements unrestricted. It imposes a 
physical property limitation of 50,000 
psi minimum yield strength, 95,000 
psi minimum tensile strength and 
20% in 2 in. minimum elongation. 

The chassis is of the box girder 
type, having two outriggers. The 
plates forming the box sections are 
7s in. thick, and the plates forming 
the central “tub” are % and + in. 
thick. 

All of the sub-assemblies are po- 
sitioned for welding, the fixtures re- 
quired usually being manufactured 
in the plants of the sub-contractors. 
No special preparation of joints is 
necessary, but a backing-up strip of 
low carbon steel is employed. 

Mild steel, coated electrodes, 35 
in. diam, are used, experiments hav- 
ing indicated that the use of an alloy 





electrode was not required to meet 
the strength requirements for the 
rolled, forged or cast sections being 
joined. Sixty-six lb of electrodes are 
required for the complete welding 
of the chassis. 

Table II gives typical physical 
properties secured on experimental 
welds using plain carbon steel elec- 
trodes on low alloy, high strength 
test plates which had been stress re- 
lieved at a temperature of 1,150 F. 
This table also includes the average 
chemical analysis of typical weld 
metal as obtained from single bead 
welds made on }’, in. thick butt joints. 

Fig. 2 shows the riveted construc- 
tion employed in the manufacture of 
the foreign chassis, while Fig. 3 illus- 
trates the corresponding welded con- 
struction now being used. These two 
illustrations should be carefully com- 
pared. 

Rigidity Tests 

Exhaustive deflection tests to de- 
termine rigidity of the welded chassis 
in comparison with the imported 
models were made. In one such test, 
two chassis, one of the English 
riveted model and the other the 
welded chassis, were placed on a 
level concrete floor. Six dial indi- 
cators, graduated in thousandths of 
an inch, were mounted on separate 
supports under the central tub section 
and positioned in a circle of 60 deg 
intervals. A 3,000 lb weight, repre- 
senting a static overload of 75%, 
was placed on top of the tub and the 
deflection noted on each of the six 
dial indicators. This test was re- 
peated several times with the follow- 
ing average results: 

Riveted : 0.079 in. deflection 
Welded: 0.051 in. deflection 

The difference of 0.028 in. cor- 
responds to 55% greater strength 
for the welded chassis. Other similar 
deflection tests on the front, rear, 
left and right ends gave correspond- 
ing results, all of which were later 
confirmed by road tests at the Aber- 
deen Proving Grounds. 

The weight of the riveted chassis 
is 824 lb, while the welded chassis 

e 


Table Il. Physical and Chemical Properties of Experimental Welds 








Yield Strength, Tensile Strength, 
Psi Psi 
60,960 84,020 
59,590 79,540 
55,580 78,900 
58,160 77,790 
59,910 76,930 
54,440 80,100 
57,000 79,030 
57,440 78,860 
53,570 77,620 
59,050 77,850 


Free Bend Test Average Chemical 
Elongation % Analysis—% 
38.0 Carbon 0.15 
56.0 
42.0 Manganese 0.53 
46.0 
44.2 Silicon 0.43 
54.0 
45.2 Chromium 0.31 
48.0 
62.0 Nitrogen 0.015 
39.5 
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without the steering support weighs 
1,071 lb. Inasmuch as over half of 
the welded chassis’ greater strength 
may be attributed to the increased 
thicknesses of its sections, the in- 
crease in strength resulting from the 
use of welded construction is there- 
fore only 25%. The additional 
strength resulting from the welded 
design is due to the fact that the 
welded chassis functions as an in- 
tegral unit under stress. 


Materials and Cost Data 


In order to insure weldability of 
all brackets, supports and locks at- 
tached to the chassis, the chemical 
analysis of each part was closely con- 
trolled and specifications for physical 
properties were established with these 
chemical limitations in mind. 

All of the welds shown in the il- 
lustrations are single bead, mild 
steel, metallic arc deposits. For the 
frame proper, a low carbon steel 
back-up strip is used. Little scarfing 
or other preparation of the joint is 
required. Pick-up of alloying ele- 
ments from the alloy plate during 
welding assures weld metal physical 
properties comparable with the val- 
ues characteristic of the plate mate- 
rial. Check tests gave results similar 
to those shown in Table II. 

Comparable total labor costs for 
riveted and for welded constructions 
were developed for the chassis. The 
estimates indicated that 282 man- 
hours of labor would be required for 
riveted construction and only 218 
man-hours of labor for welded con- 





Table Hl. 


Material 


labor 
relieving 


Total 
Stress 


or any profit)... 


Fig. 5—Riveted (left) and 
welded elevating arc sec- 
tors. Both have the same 
steel thickness, but the riv- 
eted sector weighs 3'/2 ib 
more than the welded sec- 
tor and costs 40%, more. 


struction. Based on an hourly rate 
of $1.20, this preliminary estimate 
indicated that a saving of $76.80 
per chassis could be effected by 
adopting welded construction. A 
charge of 0.4c per lb of metal for 
stress relieving was applied against 
the welding labor costs, but no effort 
was made to develop relative costs 
in terms of material differences as 
it was assumed that the material 
costs would be about the same. In 
Table III, the actual costs of welded 
construction for May, 1942, are com- 
pared with the estimated welding 
costs. 
Top Carriage 


A study applied to the top carriage 
indicated that a welded design would 
be both cheaper and stronger. The 
redesigned top carriage weighs 300 
lb against 264 lb for the foreign 
model of riveted construction and a 
calculated weight of 317 Ib for a 


Fig. 6—The foreign- 
made axle labove! 
was forged by upset- 
ting the ends of a 
solid steel bar. The 
bar was then center 
bored — obviously a 
slow and expensive 
method of construc- 
tion. The American- 
made axle {below!) 
employs seamless tub- 
ing welded to cast 
steel heads. The as- 
sembly is stress re- 
lieved after welding. 
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Labor involved in welding 


COG s «4 


Comparison of Estimated and Actual Costs 








Estimated Costs Actual Costs 


Total cost (does not include-overhead 


PE er $167.31 
‘nage aE $ 68.40 74.80* 
sy een can oe 261.60 238.20 
SPP eae 4.34 3.91 
BP ee te 433.25 409.42 


*The actual welding time exceeded the estimate because of 
repairs made necessary. by critical Ordnance inspection. 











riveted model of equivalent thick- 
ness. 

The carriage is made by attaching 
the uprights to the turntable, which 
is fabricated by welding together 
pressed and formed parts. These 
parts are of the same quality steel 
used in the plate construction of the 
chassis. The high strength, low alloy 
steel plates forming the upright box 
section are punched, placed in weld- 
ing jigs, and edge and slot welded. 
Fig. 4 indicates the general design 
features employed in the fabrication 
of both foreign model (left) top 
carriage and the U. S. weldment. 
Slot welds were used in joining the 
side plates to the internal stiffeners. 


Elevating Arc 


The elevating arc is mounted at 
the bottom of the breech and engages 
a gear arrangement atiached to the 
top carriage. This permits the gun 
to elevate through an arc of minus 
5 to plus 90 deg. Fig. 5 shows the 
contrast between the riveted (left) 
and welded models. 

In order to eliminate cracking and 
to minimize distortion as a result of 
welding, all welds are staggered dur- 
ing deposition. This precaution has 
been particularly necessary in view 
of. the use of heat treated chrome- 
moly steel for the gear. The gear 
sector is stress relieved at 1,150 F 
after welding and is then machined. 

Since the same steel thickness was 
used in both the riveted and the 


(Concluded on page 59) 
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Preventing 


Fig. 2—Flat plate platen used by a 
Gulf Coast shipyard for welding 
inner bottom subassemblies. Platen 
is equipped with a crane runway. 


HIPBUILDERS and _ construction 

forces have done much to im- 

prove control of welding to re- 
duce distortion and to devise pro- 
cedures for correcting it. Very often, 
however, the factors involved are so 
complex that their effects cannot be 
studied adequately in regular pro- 
duction work. Hence the need arises 
for research and controlled experi- 
ments to answer some of the ques- 
tions in the minds of those who are 
trying to work out distortion prob- 
lems efficiently. 


Can Reduce Strength 


Distortion, though objectionable in 
many cases only out of consideration 
for appearance, can lead to technical 
difficulties. For example, if the plat- 
ing of a deck is badly buckled be- 
tween the beams of a transversely 
framed ship, it is logical to believe 
that the resulting eccentricities would 
reduce the strength of the hull some- 


what. Also distortion may cause seri- 
out delay in fitting-out operations. 


Causes and Precautions 


Weld shrinkage is the cause of the 
major part of the distortion com- 
monly experienced. However, weld 
shrinkage is often blamed unjustly 
for distortion resulting from other 
causes such as: rolling mill stresses, 
rough handling and improper storage, 
poor fit-up and fabrication errors, 
gravity loads and other external 
forces, heat of the sun’s rays and 
changes in atmospheric temperature, 
overshrinking in flame-straightening, 
and improper design and detail. 

The most important general pre- 
cautions to be taken against welding 
distortion are: 

(1) Avoid oversize welds. 

(2) Provide substantial support 
for assemblies; use dogs, strong- 
backs, etc., to hold them true during 


welding. 





















Stee! deck Llate Plan View 
Plug weld 
agra 








Fig. 1 — Cumulative 
shrinkage in the deck 
of a highway bridge 
caused bowing of floor 
beams and buckling 
of bottom cord ten- 
sion members, as in- 
dicated by the dotted 
lines. The shrinkage 


resulted from an 
improper welding 
sequence. 


oor beans. 
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(3) Distribute the heat of weld- 
ing over the assembly by using skip 
welding and by spreading the opera- 
tors over the work. Skip welding 
also breaks up the continuity of the 
shrinkage action and thereby reduces 
distortion. 

(4) Use the types and sizes of 
electrodes, welding current, speed and 
other details of procedure that will 
result in the greatest rate of heat 
input consistent with the thickness 
of material and stiffness of the as- 
sembly. 

(5) Plan a general welding se- 
quence that will avoid an accumula- 
tion of shrinkage over a large area. 


“Stress-Free” Controversy 


The matter of “stress-free” weld- 
ing versus welding under restraint 
still remains a somewhat contro- 
versial subject. The local restraint 
furnished by tack welding, dogging 
down plate edges, strongbacking butt 
welds, etc., will cause shrinkage to be 
absorbed while the weld and adjacent 
base metal are in the hot plastic stage 
and in this way combat distortion. 

On the other hand, the results of 
severe restraint over a large portion 
of a structure may be quite serious. 
For example, an improper general 
sequence of welding for a highway 
bridge constructed about eight years 
ago resulted in a large accumulation 
of shrinkage which caused bowing 
of floor beams and severe buckling 
and misalignment of the bottom 
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f jin Large Structures 


To save time, secure stronger structures and conserve 
such materials as electrodes, oxygen and steel, distor- 
tion must be held to a minimum. The author formulates 
these general principles from a broad survey of methods 
used in various shipyards and steel fabricating plants. 


chord main tension members, as in- 
dicated by dotted lines in Fig. 1. Cor- 
rections had to be made at consider- 
able expense. 


Other Shrinkage Difficulties 


In the same manner for the decks 
of a ship, cumulative shrinkage re- 
sulting from welding, or from over- 
shrinking in flame-straightening, may 
possibly be one. of the causes of 


buckling or warping of the side 
shell between frames. Such excess 


shrinkage may also cause undesirable 
concentrated tensile stresses in the 
deck plating and longitudinal mem- 
bers. 

One of the largest welding fabri- 
cators in this country still adheres to 
“stress-free” welding, even for rather 
small assemblies, employing align- 
ment and connection devices which 
effectively resist angular distortion 
without offering much _ restraint 
against major transverse weld shrink- 
age. Excellent results have been se- 
cured. 


Welding Platforms, Jigs 


A fundamental requirement for 
avoiding distortion in plate construc- 
tion is the providing of substantial 
welding platforms, platens, or jigs 
to hold the work in proper shape and 
position during welding. A marked 
correlation can be observed in various 
shipyards between the lack of such 
facilities and the amount of flame- 
straightening required for correcting 
distortion. 

The flat plate platen illustrated in 
Fig. 2 allows dogs to be tacked 
wherever they are needed. Such plat- 
ens can be lined off to help ship- 
fitters in locating parts for accurate 
subassembly. The great mass of the 
platen helps to prevent local over- 
heating. 

The cost of chipping tack welds 
flush after each use of a platen can 
be eliminated by providing holes and 
slots for dogs. Pin dogs have been 


used in plating as thin as % in. The 
heads of dogs made from round bars 
become battered during driving, and 
such dogs are not strong enough for 
all purposes. Forged dogs with rein- 
forced heads will hold down heavy 
plated edges tightly and will stand up 
better under the abuse of driving. 


Holding Down Light Plating 


When plate edges of bulkheads and 
deck assemblies are not dogged down 
during welding, a warp or twist may 
occur and distortion will show up 
when the part is erected even if it 
is not obvious before. For light- 
weight plating, dogs and wedges can 
be used conveniently with long 
spreader bars or angles along the 
plate edges instead of the round fillers 
often used. In lieu of dogging, many 
yards are now drum-heading light 


By LA MOTTE GROVER 


Structural Welding Engineer, 
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plating by tack welding it to platens. 

Open-rail welding platforms in- 
crease the danger of workmen fall- 
ing. Another disadvantage is that 
plate edges can be dogged down only 
at the rails. C-shaped dogs and 
wedges can be used when the rails 
are I-beams. Where free edges can- 
not be dogged to a platen or jig, 
they can be stiffened temporarily 
with channels or angles. C-shaped 
dogs will not hold, however, when 
railway rails are used for welding 
skids, and a special type of dog must 
be used, Fig. 3. Plate edges parallel 
to the rails often cannot be dogged 
down because they do not always fall 
right at a rail. Moreover, it is diffi- 
cult to weld dogs to high carbon rails 
so that they will not break loose when 
wedges are driven. 

To insure accuracy, many ship- 


Fig. 3—Subassembly of side shell and frames dogged down to an open- 
rail welding platform and stiffened by means of heavy wood ribbands. 
Ribband saddles are attached by cleats, eliminating tack welding. 


— = 


THe Wexipinc Encineer—January, 1943 





41 











Fig. 4——Warped welding platforms for laying out and 


welding bottom shell plates and side shell sections. 


Such 


platforms are used to insure accuracy by many shipyards. 


yards are using warped molds or 
skids for laying out and welding 
bottom shell and side shell sections, 
Fig. 4. 


Ribbands and Strongbacks 


A generous use of heavy wood 
ribbands has become quite common 
in shipyards. If the ribband saddles 
are attached by means of cleats, as 
shown in Fig. 3, the cost of tack 
welding and later chipping to re- 
move the tacks is eliminated. Rib- 
bands help to prevent distortion dur- 
ing erection welding, as well as in 
assembly welding, and they are very 
effective in preventing damage dur- 
ing handling, storage or stacking and 
erecting assemblies. They can often 
be left in place to facilitate flame- 
straightening, although very little 
trueing is necessary when effective 
means have been used to prevent 
distortion. 

Heavy ribbands are often used in 
forepeak subassemblies to prevent 
distortion during assembly and weld- 
ing. In some shipyards where a num- 
ber of identical ships are being con- 
structed, an extensive use of cradle 
jigs is made for various complete 
sections of the hull such as the fore- 
peak assembly, Fig. 5. 

Much of the general warping in 
bulkheads and decks starts from 
angular distortion in butt welds that 
were not strongbacked, and may 
spread into several adjacent panels in 
each direction (Fig. 6c). Strong- 
backs should be at least 20 in. long. 
When installed on the open side of 
the V-groove, they must be tacked 
to the plating at the groove edges 
and also at the outer ends of the 
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bars. Those used on the root side 
of the V-groove can be wedged. 

Fig. 7 illustrates an articulated 
type of strongback, also for use on 
the root side of the groove, that re- 
quires no tack welding. In the same 
figure is shown a prespringing de- 
vice to counteract the angular dis- 
tortion caused by a fillet weld near 
a free edge. 

When there is not sufficient dupli- 
cation to warrant the expense of 
building special jigs and welding 
fixtures, fabricated parts such as 
heavy girders are fitted, tacked and 
welded on skids or platforms, saddles 
or yokes being used to hold the 
parts together temporarily. When 
there is sufficient duplication of fabri- 
cated parts, elaborate jigs are ex- 
pedient. Such jigs save a great deal 
of time and usually reduce the num- 
ber of crane operations in handling. 


Advantages of Positioners 


Downhand welding, made possible 
by the use of positioners, permits the 








Fig. 5—Cradle jig for welding forepeak assem- 
bly. Cradle jigs may be used to good advantage 
where identical ships are being constructed. 


use of high-melting-rate electrodes 
and facilitates the use of welding 
procedures that minimize distortion. 
The positioner will hold the girder 
tilted at any convenient angle for 
welding, if pins are inserted in the 
proper holes of the trunnions. When 
parts like deep tank hatches are re- 
strained from distortion (bolted back 
to back), faster welding procedures 
can be used. 


Distortion from Cutting 


To avoid distortion of the outer- 
most strip cut from plating, heat is 
sometimes applied with an auxiliary 
hand torch along the plate edge to 
balance the heat from machine-cut- 
ting torches. This operation is shown 


in Fig. 8. 
The splitting of rolled structural 
sections usually causes distortion 


from the relief of rolling mill stresses 
and also from shrinkage caused by 
the heat of the cutting torch along 
the cut edges, unless these two distor- 
tional tendencies happen to just bal- 
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Fig. 6—Effects of angular distortion. 
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ance each other. Fig. 9 shows a 
method for eliminating such distor- 
tion in the simultaneous splitting of 
five 12-in. channels with a large 
flame-cutting machine. The channels 
are wedged together tightly in a 
cradle support, and water is flushed 
continuously onto the work behind 
the five cutting torches. The cradle 
support is also convenient for han- 
dling the group of beams to and 
from the cutting machine. 

Rolling mill stresses in plate mate- 
rial often make distortion very diffi- 
cult to control. Some industries have 
adopted the practice of mangling 
lightweight plating in order to re- 
move mill stresses prior to fabrica- 
tion, but this is not being done very 
extensively in shipbuilding. 


Weld Shrinkage Distortion 


Shrinkage tranverse to welded 
joints, longitudinal shrinkage at 


welds and angular distortion are all 
important factors in causing buck- 
ling. Shrinkage not dissipated or ab- 
sorbed results in slack metal which 
buckles at places where there has 
been no weld shrinkage such as the 
plating between stiffeners or beams 
(Fig. 6; a, b and c). Angular dis- 
tortion makes the buckles more pro- 
nounced. The order of depositing 
various welds and the increments of 
which they are composed exerts an 
important influence upon distortion. 

Skip welding, as illustrated in Fig. 
6d for a boundary connection, is 
very influential in reducing longi- 
tudinal shrinkage by breaking up its 
continuity and by distributing the 


heat of welding. It also reduces 


Fig. 8—Cutting strip plate with a five-torch flame- 

The plate edge is heated manually in 

order to balance the heat of the cutting flames and 
thereby prevent distortion of the outer strip. 


cutting machine. 
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Fig. 7—Articulated strongback de- 
sign and plan of prespringing device 
to counteract angular distortion. 


angular distortion. Balanced incre- 
ments of welding eliminate distortion 
in web splices. The “catching” of 
butts extending outboard from each 
seam before they are passed during 
welding of that seam is an example 
of one almost universal practice of 
“stress-free” welding. A variation of 
this method builds up some local re- 
straint near corners to prevent them 
from “sinking” during welding. 

In general, not enough attention is 
given to welding sequence by ship- 
builders, although the subassembly 
method of constraction helps to pre- 
vent a large accumulation of shrink- 
age. 


Current, Speed, Cooling 


Distortion is affected by the weld- 
ing current and voltage, by the weld- 


stiffeners or beams. 
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ing speed and the consequent rate of 
heat input and, finally, by the rate of 
cooling. Research and experience 
have shown that the rate of heat 
input should be as high as the thick- 
ness of material and stiffness of the 
assembly permits. Thus there is in- 
dicated the use of comparatively 
large diameter electrodes (of the 
high-melting-rate type when work 
can be positioned for downhand 
welding) and relatively high weld- 
ing currents and speeds of welding. 
Weaving of the electrode has been 
reported to reduce distortion. Heavier 
slag coverings over the weld serve 
to keep it hot and plastic for a longer 
time so that shrinkage can be ab- 
sorbed locally. 

More research into welding pro- 
cedure is needed in order to estab- 
lish more accurately the proper sizes 
of electrodes, wilineg currents and 
speeds for various thicknesses of ma- 
terial and degrees of stiffness and 
restraint; and to explain the appar- 
ently erratic behavior sometimes ob- 
served. 

he 

The author gratefully acknowledges 
the assistance given by shipyard 
workers throughout the country in 
gathering the information presented. 
He also wishes to thank the Ingalls 
Shipbuilding Corp., the California 
Shipbuilding Corp., West Coast 
Kaiser Shipyards and the Maritime 
Commission for help given in pro- 
viding the photographs. 





Another article by Mr. Grover, de- 
tailing methods for the correction of 
distortion, will appear in an early 

issue of THE WELDING ENGINEER. 


Fig. 9—Five 12-in. channels are split at one time with this flame-cutting 
machine, which is equipped with a magnetic tracer to make serrated 
Water is continually flushed onto the work behind 
the cutting torches in order to eliminate distortion. 
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Unusual Resistance Weldin ‘ J 





Fig. 1—Welded connection for joining heat 

transfer tubes of various shapes. Inside 

tube is copper while the outer tube may 
be either low carbon or stainless steel. 


GREAT many distinctly new and 
A unusual jobs in the war pro- 

gram cannot be discussed, so I 
will have to confine myself to weld- 
ing jobs and products made for 
peacetime use. Some of these, how- 
ever, may serve to suggest methods 
of solving war problems or other 
jobs active at the present time. 


Range Is Wide 


Resistance welding jobs which are 
unusual range from stainless steel 
spectacle frames and fountain pens 
to complete stainless steel railroad 
trains and low alloy freight and 
passenger cars. Most of the less com- 
mon materials, it should be noted, 
may be welded in similar or dissimi- 
lar combination. 

One point that should be stressed 
is that “unusual” welding jobs are 
generally preceded by clever design. 

If reliably welded parts with a 
very low percentage of rejects are 
to be expected from resistance weld- 


Fig. 2—Ball seal for small mercury switch container. The 
ball, 0.062 in. in diam, is pulsation welded into place. 
Continuous application of power did not work. 





ing, the best available equipment, 
fully synchronous control, carefully 
trained supervision and operators, 
and material cleaned with scrupulous 
care are prime requisites. 

A few welding set-ups and prod- 
ucts which may not be found in the 
average welding department will 
now be described. 


Joining Steel and Copper 

Fig. 1 shows a joint developed for 
use with a method of making heat 
transfer surfaces or tubes of various 
shapes. The smaller inside tube is of 
copper, and the larger outside tube is 
either low carbon or stainless steel. 

This tube can be made in several 
longitudinal sections with a joint at 
each side of each section, giving 
more metal-to-metal contact. Unfor- 
tunately, the detailed welding pro- 
cedure is not available because of 
censorship restrictions. 


Welded Ball Seal 


Fig. 2 shows a method of sealing a 
mercury switch container, 34 in. in 
diam and made of 0.010 in. stock. 
The two metal parts are chrome iron, 
sealed across a porcelain disc with a 
glass ring. A small hole is left in one 
iron piece for the entrance of mer- 
cury. The container is then placed in 
a special projection welder in a pres- 
sure-tight electrode to which hydro- 
gen is admitted at a pressure of 15 
psi. A steel ball, 0.062 in. in diam, is 
next placed over the hole and welded 
in place by pulsation welding. A con- 
tinuous application of power, it was 
found, flattens the ball too much 
and, in many cases, pushes it through 
the hole in the container without 
making a weld. 

Fig. 3 is a macrograph of the ball 
as welded to seal the hole. 


Fig. 3—Macrograph of welded 
ball sea! for the mercury switch 
container shown in Fig. 2. 








By R. T. GILLETTE* 


Works Laboratory, 
General Electric Co. 





Fig. 4—These two brass rods were 


simultaneously projection welded on 
either side of the phosphor bronze cup. 
The complete assembly is 4 in. long. 


Brass Rods to Bronze 


In order to fabricate a flexible 
mounting for an operating rod for 
a small switch mechanism, two brass 
rods are prepared for projection 
welding by turning a 3 in. radius 
dome on the ends to be welded. They 
are then projection welded simul- 
taneously on each side of a small 
drawn cup of phosphor bronze. The 
complete assembly, shown in Fig 4, 
is 4 in. long; the bronze cup is 1 in. 
in diam and was drawn from 0.005 
in. bronze sheet. 


Float Projection Welded 


The manufacture of a 3 in. low 
carbon steel float, Fig. 5, presented 
several interesting problems. First, 
the rectangular bracket was made 
from 7% in. by 0.044 in. stock and 
welded into place, this operation be- 
ing a simple projection weld. After 
the male and female parts had been 
nested together, the next stop was to 
spot weld the two halves in order to 
prepare them for copper brazing. 
The spot welding holds the two 
parts together against the pressure 
of expanding air within the float 
caused by the heat of the brazing 
furnace. 

The spot welding electrodes are 
located on opposite sides of the float, 
so that two welds, one on each side, 
can be made at the same time. A 
pulsation weld was used in order to 
keep the distortion at a minimum. 
The welding procedure was: pres- 
sure, 100 psi; three impt 'ses of 
power, 4 cycles on, | cycle off; 1,600 
amp. 





“Abstract of paper presented before the Annual 
Meeting of the American Welding Society, Cleve- 
land, October 12, 1942. 
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To allow breathing action, and to 
prevent leaks due to air contraction 
while cooling, a small hole is punched 
in one hemisphere. This must be 
sealed as a last operation, which is 
done. by projection welding a taper- 
head rivet or pin into the hole. The 
diameter of the pin body is 0.050 in., 
and the head diam is 0.100 in. The 
weld must be made in the flat, with 
no support on the underside which 
is only 0.020 in. thick. Hence ex- 
tremely light pressure (30 psi) must 
be employed. Pulsation welding is 
used to get better control of the weld 
and to prevent the pin from being 
pushed through the hole. The weld- 
ing procedure is as follows: pressure 
30 psi, four impulses of power, | 
cycle on, 3 cycles off; 315 amp. 


Steel-Brass Assembly 


A low carbon steel piece made on 
a punch press and a brass bushing 
made on a screw machine were pro- 
jection welded together in order to 
replace a coined brass part for a 
small motor end-shield and bearing. 
This part, which gave a very satis- 
factory metal substitution job at a 
substantial reduction in cost, is 
shown in Fig. 6. The annular pro- 
jections on the steel and brass are 
lined up together and form a very 
satisfactory weld. 


Copper to Aluminum 


Another welding job which has 
created a good deal of interest and 
' iS somewhat unusual is the welding 
of copper to aluminum. A small open 
coil (its size is shown by the ordi- 
nary pin in Fig. 7) wound from 
0.005 in. enameled aluminum wire 
must have its ends connected to ter- 
minals. Aluminum solder could not 
be used for this purpose as it is sus- 
ceptible to electrolytic corrosion. 
The difficulty was overcome by a 
combination of two welding jobs. 
First, the bimetal strip shown at the 
left of Fig. 8 was made by butt weld- 





Fig. 5 — Refrigerating 
machine ball float, spot 
we'ded by the pulsation 
method. The rectangular 
bracket was projection 
we'ded to one hemisphere 
before the two halves of 
the ball were joined. 


ing copper and aluminum strips 4 
in. by 2 in. This was rolled down to 
a strip 0.005 in. thick. Cutting off a 
piece * in. wide gave a strip with 
one end copper and the other alumi- 
num; this strip measured 0.005 in. 
by g in. by 1 in. The aluminum end 
of the strip was folded over in order 
to enfold the aluminum wire, which 
was spot welded into place. Then the 
copper end of the strip was soldered 
to the terminal. This procedure gives 
a permanent joint that is not affected 
by corrosion. 

The center object in Fig. 8 is a 
larger piece of copper-aluminum 
sheet made in the manner described 
above, while the circular piece is a 
diaphragm made from stainless steel. 
The latter is made by rolling a chan- 
nel from strip, butt welding the ends 
to form a ring, and then seam weld- 
ing a formed disc on either side. 


High Carbon Steels 


Another little known resistance 
welding job is the flash outt welding 
of steel rails for continuous railroad 
track. While on the subject of high 
carbon steel, it should be said that a 
process for welding and post heat 
treating various high carbon steels 
and alloy steels} is one of the out- 
standing developments of the present 
time and will undoubtedly have far 
reaching results. 








+See “The Spot Welding of N-A-X High Ten- 
sile Steel,” November and December, 1942, issues 
of Tue WetpInG ENGINEER. 


Fig. 8— Left: bimetal 
strip formed by rolling 
but? welded copper and 
aluminum from ‘/4 in. to 
0.005 in. thickness. Cen- 
ter: sheet formed by 
rolling Vs by 2 in. butt 
welded bars of copper 
and aluminum to 1/32 in. 
Right: diaphragm made 
from rolled stainless steel 
strip seam welded to a 
formed disc on each side. 
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igi] Developments and Operations 


The development of various types 
of fully synchronous electronic con- 
trols for resistance welding, plus the 
new low-inertia, low-friction weld- 
ing equipment, gives an accuracy of 
operation without which many war 
jobs now being done would be im- 
possible. Some of the new controls 
are equipped with devices to com- 
pensate automatically for voltage and 
current variation. 





Fig. 6—Low carbon steel plece made on 
the punch press and brass bushing which 
were joined by projection welding. 





Fig. 7—This aluminum wire coil was spot 

welded to copper terminals by the interesting 

method described in the text. The ordinary pin 

held at the top of the picture will convey an 
idea of the small size of this coil. 
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Are Welding Magnesium Alloys’ 


* Part Two—The fabrication of light, strong magnesium alloys by means 
of the Heliare method opens up a new vista of production possibilities. 
In particular, the manufacture of aircraft will be greatly benefited. 


By W. S. LOOSE and A. R. ORBAN 
The Dow Chemical Co., Midland and Bay City, Mich. 


Using an inert gas (helium) as a shield for the arc, 
maximum strength joints having exceptionally good cor- 
rosion resistance may be produced in magnesium alloys. 
In tlie December issue of THE WELDING ENGINEER, 
Messts. Loose and Orban discussed the variables which 
affect Heliarc welding, the metallography of welded 
Dowmetal alloys and the strength of the arc welded joints. 
The present and concluding installment is devoted exclu- 
sively to production methods for joining magnesium 
alloys by this new arc welding process. 


HE FABRICATION of magnesium 
| aircraft parts by arc welding is 
rapidly gaining a place in the 
aircraft industry. This will become 
increasingly true as progress is made 
in the development of thick-skin 
monocoque wings, in which sim- 
plicity of construction and smooth 
airfoil are important items. Arc 
welding of fuselage sections, tail sur- 
faces and wheels is coming to the 
fore not only because of the strength- 
weight ratio that may be obtained 
using magnesium alloys but also be- 
cause the Heliarc method allows de- 
sign simplification and cconomical 
fabrication. 


Welding Machines 


Standard D-C arc welders have 
been found quite satisfactory for 
welding magnesium. Small machines 
of 100 amp capacity may be used for 
welding metal of gauges up to +5 in. 
thick ; machines with capacities up to 
300 amp are required for welding 
heavier gauges. A-C welders have not 
been found practical because they do 
not maintain a steady arc and conse- 
quently permit excessive spattering. 
Rectified A-C machines, however, 
have proved successful. 

“Abstract of a 
Meeting, AWS, Cleveland, Oct. 12 to 15, 1942. 
Contribution to the Welding Research Commit- 


tee. The subject matter of this paper is in part 
embodied in pending patent applications. 





per presented at the Annual 
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Fig. 5—Construction de- 

tails of a jig for making 

the chordwise welds on 
@ monocoque wing. 


Reversed polarity is used in weld- 
ing magnesium alloys because an un- 
stable arc and excessive spatter will 
result from a straight polarity arc. 

Automatic welding heads, which 
maintain a steady arc with ease, are 
particularly adaptable for welding 
magnesium alloys. These machines 
give consistently good welds with 
even penetration and no porosity. 
The steady rod feed and constant 
head speed tend to produce smooth, 
strong joints. 

Standard manual arc welding 
equipment can easily be made port- 
able by simply attaching the helium 
tank to a small platform built on the 
welding machine. 


Helium Costs 


Helium, the protecting gas shroud 
for the arc, is perhaps the most ex- 
pensive item in the new method of 
joining magnesium alloys. At the 
present time, it is obtained in stand- 
ard high-pressure cylinders, each 
containing 220 cu ft, at a cost of 
approximately $18.50 per cylinder or 
about $0.085 per cu ft. By buying the 





gas in carload lots, however, the cost 
may be reduced to about two cents 
per cu ft. 

Because helium is a high cost item, 
only the minimum that will give good 
protection should be used. Use of 
excess helium is not only wasteful, 
but the resulting gas velocity at the 
cup may cause turbulence of the 
molten metal and give rise to porous 
welds and uneven beads. The mini- 
mum should be determined on a test 
piece of metal by gradually increas- 
ing the helium flow until burning and 
excessive oxidation is eliminated. 

Two-stage oxygen regulators may 
be used to measure the helium pres- 
sure in the tank and at the arc. For 
accurate measurement of the flow of 
helium to the cup, however, oxygen 
therapy flowmeters or similar cali- 
brated equipment should be placed 
in the line. These flowmeters are cali- 
brated to read in liters of oxygen per 
minute. To change this to liters of 
helium per minute, a constant multi- 
plier of 2.85 is used. 

If no flowmeter is available, the 
pressure on the second stage régu- 
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lator is adjusted to about % psi pres- 
sure when using approximately 15 ft 
of hose and a 12 in. helium cup. 
Changes in the length of hose or the 
type of cup will naturally require 
different pressures. 

The table below gives the approxi- 
mate consumption of helium for 
several different gauges of Dowmetal 
Jh alloy sheet, using standard ma- 
chine settings and cup sizes on 
straight flat butt welds. Single pass 
welds were made on all except the 
Y “4 sheet, which had a double pass 
weld. 


Cu Ft of Helium 
Gauge, In. per Ft of Weld 
0.040 0.45 
0.064 0.50 
0.091 0.50 
0.125 0.60 
tn 0.70 
YY 1.00 


Close Fit-Up Desirable 


When making butt or tee welds, 
a gap between the butting sheets of 
as little as y in. on a % in. thick 
plate will usually cause excessive 
penetration. This is not only a waste 
of metal, but it permits a draft 
through the gap, set up by hot air 
currents from the arc, which makes 
the helium shroud less effective and 
results in oxidation and a poor weld. 


For thin gauges, it is recom- 
mended that the butting edges of the 
sheet be machined or filed parallel to 
one another and that they be per- 
pendicular to the surface of the 
sheet. Variations at the root of the 
butting edges will result in unequal 
penetration and excessive warpage. 


When welding metal of greater 
thickness than »'; in., the butting 
edges should normally be veed to 
give an included angle of from 90 to 
120 deg. A surface 7 in. wide should 
be left for butting at the root. Roots 
of varying thicknesses tend to give 
uneven penetration. 

Double-vee joints are recom- 
mended for gauge combinations over 
¥% in. In making a double-vee joint, 
less warpage will be produced if the 
top vee extends about two-thirds 
through the metal. The amount of 
welding required on the back will 
then be just about sufficient to pull 
the parts back in line. Before mak- 
ing the underside of the weld, it is 
necessary to rout part of the first 
weld away in order to remove poor 
fusion or inclusions. 


Backing Plates 


Backing plates can be used to ad- 
vantage in production work where a 
number of parts are to be made. 
These require less care in fit-up, less 
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control of penetration and, conse- 
quently, are more adaptable for the 
use of operators of limited experi- 
ence in welding magnesium. To in- 
sure good fusion, care should be ex- 
ercised to fill the backing plate groove 
with metal, an operation generally 
requiring higher heat than normal 
welding. To eliminate porous or in- 
completely fused metal, it has been 
found good practice to remove part 
of the bead produced in the backing 
plate method. 

Dowmetal, copper and steel back- 
ing plates have all been used with 
good results. The size of the groove is 
dependent upon the gauge thickness 
being welded. On 0.125 in. sheets, 
the dimensions of the groove should 
be about ;'; in. wide and % in. deep. 


Joints 


Generally speaking, the same types 
of joints normally used in the arc 
welding of steel may be used for the 
arc welding of magnesium alloys. 
Due to the narrow melting range and 
the fluidity of molten magnesium 
alloys, only downhand or vertical 
welding may be done. Parts should, 
therefore, be designed to require only 
these two methods of welding. 

On heavy sections where multi- 
pass welds are required, it is gener- 
ally preferable to use vee rather than 
U-type joints, beter penetration be- 
ing normally obtained. Vees of 90 
to 120 deg have proved very satis- 
factory. The number of passes re- 
quired are of the same order as for 
steel and depend largely on the cur- 
rent used. It is very important that 
sufficient current be used so that the 
metal is fluid under the arc. 

Either single or double lap welds 
may be produced, although the latter 
are much preferred for both tensile 


and fatigue strength. Tee welds on 
thicknesses up to 3%; in. are not nor- 
mally veed, but, where high strength 
is a factor, the root under the tee 
joint should be chipped or routed 
back so that the second bead pro- 
vides complete penetration into both 
the original bead and the adjacent 
metal. An important engineering 
consideration is that the ultimate 
tensile strength of the original metal 
at the base of the tee is usually de- 
creased by 10 to 20%. 

It has been found advantageous to 
use x5 to 3%, in. filler rods, the size 
depending on the thickness of the 
metal being welded. 

The strength per inch of seam ob- 
tainable on J alloy for different type 
joints and thicknesses is shown in 
Table III. Where maximum strength 
is not required, it is economically 
advantageous on tee and lap welds 
to use tack welds staggered on either 
side of the joint for distances of 1 to 
2 in. on 2 to 6 in. centers. 


Jigs 

Due to the relatively high coeffi- 
cient of thermal expansion of mag- 
nesium, elimination of warpage is 
one of the greatest problems con- 
fronted in arc welding this metal. 
For comparison, the coefficients of 
thermal expansion of magnesium, 
aluminum and steel are listed below. 


The figures refer to inches per in. 
per deg C. 
Magnesium ... .26x10° in. 
Aluminum ..... 24x10° in. 
Ser araer* 15x10° in. 
Warpage is particularly pro- 


nounced on the thinner gauges. Con- 
sequently, all parts should be well 
jigged and clamped prior to welding. 





Fig. 6—End view of a revolving jig for welding tee sections fo a flat sheet. 
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AIR ASSOCIATES, INC GENERAL MOTORS CORP 
BEECH AIRCRAFT CORP (EASTERN AIRCRAFT) 
BELL AIRCRAFT CORP GOODYEAR AIRCRAFT CORP 
BELLANCA AIRCRAFT CORP GRUMMAN AIRCRAFT ENG CORP 
‘bi i BEND!X CORP HUGHES AIRCRAFT CO 
Coens Simeon ee See Peeeees BOEING AIRCRAFT CO LOCKHEED AIRCRAFT CORP 
Se eee Cees sane BREWSTER AERONAUTICAL CORP THE GLENN L MARTIN CO 
free. Use company letterhead, please BRIGGS MFG CO NATIONAL STEEL CAR CO 
CHRYSLER CORP NEW YORK SHIP BUILDING CORP 
SCIAKY Baos. CONSOLIDATED AIRCRAFT CORP NOORDUYN AVIATION, LTO 
CURTISS-WRIGHT CORP NORTH AMERICAN AVIATION, INC 











DOUGLAS AIRCRAFT CO. INC PULLMAN STANDARD CAR MFG. CO 

FAIRCHILD ENGINE & AIRPLANE RYAN AERONAUTICAL CO 
CORPORATION UNITED AIRCRAFT CORP 

FORD MOTOR CO UNITED STATES ARMY 

GENERAL AIRCRAFT EQUIPMENT UNITED STATES NAVY 

CORPORATION VULTEE AIRCRAFT, INC. 


Manufacturers of a Complete Line 
of DC and A.C Electric Resistance 
Welding Machines 


4915 W 67TH ST. CHICAGO ILL. 
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Jigs and clamping plates are gener- 
ally made of steel in order to give 
rigidity and strength to the assembly, 
which must resist the tremendous 
forces set up during heating and 
cooling of the metal. Clamping plates 
should come within % or % in. of 
the weld to prevent the metal from 
bending in the heat-affected area. It 
is good practice to keep the clamps 
from extending above the jigs so 
that access to the weld zone with the 
torch and filler rod will not be diffi- 
cult. If no backing plate is used, the 
underneath side ot the weld must be 
left open for penetration. 

In order to hold the plate tightly 
all along the weld area, the jig should 
fit the contour of the sheet accurately. 
This precaution tends to reduce 
warpage and will also hold the parts 
in alignment. Braces for holding the 
jig to the plate should be spaced 
from 4 to 10 in. apart. 

Fig. 5 shows the chordwise weld 
set-up on a monocoque wing jig. 
Figs. 6 and 7 show a revolving jig 
for welding tee sections to flat plate 
in fabricating a shear web of a lead- 
ing edge section. 

In clamping the plate to the jig, 
every effort should be made to have 
the clamping braces far enough away 
from the weld area to‘facilitate mak- 
ing a nearly continuous weld. Jigs 
should be designed, if possible, to 
eliminate any cross bracing that 
would make bead interruptions nec- 
essary. This is especially important 
if the jig is built for use with an 
automatic welding head. 

Backing plates may be incorpo- 
rated in the jig and will serve ex- 
cellently for clamping, holding down 
and maintaining alignment. These, 
of course, should fit the contour of 








Table Ill. Strengths of Arc-Welded Joints in Dowmetal Jh Sheet 





Strength per In. Seam, Lb. 


Double Edge Tee 
Lap Welds Welds 
2,200 400 1,500 
3,000 750 1,800 
3,800 1,100 2,200 
5,200 1,600 3,000 
7,000 2,300 3,500 








Butt Single 

Thickness, In. Welds Lap 
0.064 2,700 900 
0.091 3,800 1,200 
0.125 5,300 1,500 
0.187 8,000 2,000 
0.250 10,500 2,700 
the part. The fit-up of butting joints 


need not be so critical, and there will 
be less chance for warpage and mis- 
alignment of the weld if a backing 
plate jig is used. 

Warpage in single-pass butt welds 
may be practically eliminated by the 
tapered gap method. This consists of 
securely fastening each part in a 
movable jig. The weld is closed at 
one end, leaving a % in. per ft tap- 
ered gap extending to the farther 
end. As welding progresses from the 
closed end, the shrinkage forces pull 
the sheet and jig together, making a 
weld that has practically no warpage. 
This method is especially valuable 
for use in butt welding flat sheets 
together. The entire length of each 
sheet is fastened down on flat plates 
by the use of clamps. The shrinkage 
forces will be sufficient to draw the 
sheets together at the point of weld- 
ing. 

Peening 

Peening is another excellent meth- 
od of eliminating warpage, but ex- 
treme care must be exercised. Only a 
relatively small amount of cold work 
may be done on magnesium alloys 
due to their work hardening char- 
acteristics. Cracking and flaking will 
result from too much peening. Best 
results have been obtained when us- 





Fig. 7—Side view of the revolving jig shown in Fig. 6. 
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ing a flat peen in a light automatic 
air hammer. 

A small amount of peening over 
even a badly warped assembly will 
normally be sufficient to eliminate 
the warpage. Considerable practice 
is required to determine either how 
much cold working is required or 
how much may be done before crack- 
ing the metal. 

It is frequently advisable to use 
starting and stopping plates. These 
are scrap pieces of magnesium sheet, 
placed at the beginning and end of 
the weld, on which to strike and fin- 
ish the arc before and after each 
weld. Their use preserves the end of 
the weld and reduces the possibility 
of cracks in hot-short metal. 


Tolerances and Finishing 


Whenever possible, the arc weld- 
ing should be done before the part is 
finally machined for assembly. If, 
however, the final operation is weld- 
ing, it is advisable to have the pieces 
fit together at a plus tolerance so 
that cooling and contraction of the 
weld metal will shrink the part to 
the specified size. Tolerances within 
plus or minus 0.040 in, may be held 


within reasonable accuracy in arc 
welding. 
Inasmuch as arc-welded sections 


will be used in the fabrication of 
wings, fuselage sections and tail sur- 
faces, it will sometimes be necessary 
to remove the outside part of the 
bead to give a smooth airfoil. This 
operation is relatively simple. An air 
or electrically-operated rotary file 
and emery cloth may be used to ob- 
tain a smooth surface over the 
welded area. A light, portable air- 
operated flush-rivet milling tool with 
a vertical adjustment on the cutting 
tool will rapidly remove the bead to 
within 0.005 in. of being flush with 
the sheet. Two runners or guides 
that slide along the sheet beside the 
bead will help keep the tool in align- 
ment. 

If warped after being removed 
from the jig, the welded section may 
be Menightened by placing it between 
two % in. steel plates formed to the 
dimensions of the final part. Pressure 
clamps are attached at about 6 or 8 
in. centers on either side of the steel 
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SPEEDIER 
PRODUCTION 


BETTER 
WELDING 





Flash Welding Speeds 
Production of Steel Strip! 


Strip steel . . . needed for aircraft assemblies, 
destroyer smndkestacks, ° ‘jeep”’ bodies, Army 
field kitchens and bomb fins . . . for literally 
thousands of military and industrial pur- 
poses . . . is speeded to war production plants 
by welding with Mallory Flash Welding Dies. 


In one of the world’s largest strip mills, the 
resistance flash welder shown above joins 
single coils of strip steel to form multiple 
coils. Major advantages are: 


1. Speedier Production. It is much 
faster to “thread” multiple coils 
through picklers, rolling mill stands 
and shears than to thread shorter, 
single lengths of strip. 


2. Greater Uniformity. The percentage 
of “‘off-gauge” and scrap steel is 
minimized. 

3. Meeting Customers’ Requirements. 
Many users prefer longer, heavier coils. 


Flash welding is the best commercial process 


P.R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA « Cable Address — PELMALLO (oes 


for joining strip in steel mills, because the 
welds are made automatically. Operators 
are quickly trained. Machine maintenance 
can be kept to a minimum... especially 
since most flash welders are equipped with 
dies produced by Mallory, and these dies 
assure more welds between dressings, a 
higher total number of welds before replace- 
ment is necessary, and thus sounder, more 
uniform welding. 


Mallory Standardized Welding Electrodes— 
spot welding tips, seam welding wheels and 
flash welding dies—are used in major steel 
and copper mills, in aluminum and magne- 
sium plants... in factories turning out war 
planes and parts for aircraft, ships, shells, 
guns and tanks. Mallory’s long research has 
led to superior electrode materials, designs 
and cooling methods... Today Mallory is 
developing new electrode designs, new non- 
ferrous alloys and powdered metal products 
to help weld the way to Victory! 


P.R. MALLORY 6 CO. inc. 


ALLOR 


RESISTANCE 
WELDING 
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ELDING ELECTRODES 


LESS © 
DOWN TIME 





LOWER 
COST 





A BOOK YOU 
WANT for your 
technical library is 
the latest M 

Resistance W. 

Data Book, + fe on 
spot, seam and flash 
welding ferrous and 
non-ferrous metals 
and alloys. Write 
for your copy today! 


STANDARDIZED 
ELECTRODES 








$14.00-Plus Saved by Building-Up and 
Hard-Surfacing this Auger Tip... . 


The illustration below (10-C) 
shows an auger tip used in a cast 
brick machine where new tips had 
been giving only a few months 
of service before they were ripe 
for replacement. When this tip 
reached that point, it was built 
up with Amsco Nickel-Manganese 
Steel Welding Rod and hard-sur- 
faced with No. 459 Rod. The part 
then served for over a year. 

The building-up and hard-surfac- 
ing cost $31.00 as compared with 
$45.00 which a new tip would 
have cost. This indicates a saving 
of $14.00, but the total saving 
was undoubtedly at least double 
that figure, when the far longer 
service life of the salvaged part 
is taken into consideration. More- 
over, the tip was out of service 
for a relatively short time, in view 
of the weeks or months which the 
plant might have to wait for a 
new part. 


Amsco Nickel-Manganese Steel 
Welding Rod is a patented cold- 
drawn and heat-treated rod used 
for building up worn away por- 
tions on parts of manganese steel 
or carbon steel where high tensile 
strength and ductility are re- 
quired. It is also used for tacking- 
on and filling-in purposes when 




















Chicago Heights, Iilinetls 


manganese steel applicator bars 
are used. When used to build up 
manganese steel cast parts, it has 
work-hardening properties com- 
parable to the parent metal. When 
used to restore ordinary ferrous 
parts, the built-up portion offers 
much greater resistance to im- 
pact and abrasion than the parent 
metal. 


V-Mang, a manganese-molybde- 
num-carbon rod is applied with 
the same welding technique as 
Amsco Nickel-Manganese Steel 
Rod, and has been developed to 
help conserve vital nickel for 
more essential war requirements. 
V-Mang should be employed 
where possible for the duration 
for build-up work. 


These rods deposit uniform beads 
without porosity and with very 
little spatter or crater checks. 
Both are used successfully for re- 
pairing manganese steel parts. 
Amsco No. 459 Welding Rod is 
used for hard-surfacing parts sub- 
ject to severe abrasion and moder- 
ate impact. This cast rod of high 
chromium, molybdenum and car- 
bon content provides sound de- 
posits with a Brinell hardness of 
500 to 600. It saves large sums 
anaually when applied to such 

wearing parts as 
tips, bits, dipper 
teeth, plow shares, 
drag chains, muller 
and mixer parts, 
tampers and other 
parts subjected to 
abrasive or fric- 
tional wear. 


Write for Bulletin 
No. 941-W on Amsco 
Welding Products. 


SEND IN ALL 
YOUR SCRAP 
NOW! 


FOUNDRIES AT CHICAGO HEIGHTS, ML, NEW CASTLE, DEL, DENVER, COLO., OAKLAND, CAUF., LOS ANGELES, CAUIF., ST LOUIS, MO. @ 
OFFICES IN PRINCIPAL CITIES 
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plates, and the entire assembly is 
heated to 400 F. After maintaining 
this temperature for one hour, the 
assembly is allowed to air cool. 

Inspection of welds is, of course, a 
standard procedure and may be done 
either visually or by standard radio- 
graphic methods. 

Standard Dowmetal protective 
treatments should always follow 
welding. 


May Eliminate Rivets 


The full importance of arc weld- 
ing on the future of magnesium 
alloys cannot yet be fully appreci- 
ated, but the fabrication of these 
strong, light alloys by the Heliarc 
method has opened possibilities that 
were not considered even a year ago. 
For example, the elimination of 
rivets by the substitution of an arc 
welding procedure is possible with 
the normal type of aircraft structure. 

A leading aeronautical engineer in 
the United States recently calculated 
that a perfectly smooth airfoil, pro- 
vided by the elimination of rivets, on 
the Douglas DC-3 transport plane 
would so reduce the cost of flying 
that, during the normal 15,000 hr 
life of this airplane, twice the origi- 
nal cost could be saved. This would 
be accomplished by the saving in 
required horsepower through the 
partial elimination of what is known 
technically as parasitic drag. Rivets 
add to parasitic drag by creating 
eddy currents which disturb the 
smooth flow of air over the airfoil. 

Arc welding is particularly im- 
portant in the fabrication of thick- 
skinned monocoque magnesium alloy 
construction. With this type of struc- 
ture, full advantage is being taken of 
arc welding fabrication as well as of 
the high strength-to-weight ratio ob- 
tainable with magnesium alloys. 


Other Possibilities 


The development of magnesium 
arc welding —and especially auto- 
matic arc welding—suggests its use 
for the high-speed fabrication of 
wheels and other similar products. 
Advantage can be taken of the much 
higher compressive yield strength ob- 
tainable in the rolled or extruded 
state. In this way, as with the arc 
welding of steel, lighter structures 
with higher strengths can be obtained 
than is possible with castings. 

The few possibilities related above 
show some of the practical advan- 
tages to be gained by development of 
the arc welding process for mag- 
nesium alloys. This method of join- 
ing offers simplicity of structure, 
ease, speed of fabrication and overall 
economy. 





THE END 
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Fuse seat liners for bombs formerly were 
made by turning down heavy tubing. This tied 
up screw machines, consumed power and 
wasted a lot of valuable metal. 


Now the job is done as illustrated at the left. 
A steel collar is low-temperature brazed to 
a piece of steel tubing of the desired diam- 
eter and wall thickness. Machine time, power 
and metal are saved and sound Easy-Flo 
joints give the new type fuse seat liners the 
strength of solid metal. 


That Easy-Flo gave a big increase in pro- 
duction, 300°/, in this case, is not unusual. It 
does show, however, that a simple change in 
design can often conserve time, metal and 
machines. It explains, too, why Easy-Flo is 
specified and widely used in the making of 
planes, ships, tanks, guns, shells and a long 
list of other war products. 


EASY-FLO MAY HELP YOU 
SPEED UP FOR VICTORY 


Check your metal-joining operations for sim- 
ilar opportunities to save machine time and 
materials and speed up production by chang- 
ing to Easy-Flo brazing. We'll be glad to 
work with you in determining what Easy-Flo 
can do for you. 


HANDY & HARMAN 


82 Fulton Street New York, N. Y. 


Bridgeport, Conn, * Chicago, Ili. Providence, R.1. * Toronto, Canada 
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Victory Heating Tip 
By A. W. Fut 


Foreman Burner of East Yard, 
South Portland Shipbuilding Corp. 


AS AN aid towards the conservation 
of such precious metals as copper 
and brass, there has been developed 
the “Victory” heating tip. This is 
made from an old cutting tip with a 
damaged seat and an old welding tip. 
After certain alterations to the cutting 
tip (see accompanying sketch), the 

















(a) + DRILL 5/4” DEEP. WITH 3/8* DAILL 
(8) + DRILL 1/4" DEEP WITH 7/16" DRILL 


(C) + CLEAN OUT ALL MOLES WITH DAILL TER SIZE OF 
CUTTING JET 


(D) ~ CUT OFF S#A0RD END OF STYLS 66 WELDING TIP 
(8) ~ INSERT "ELOING TIP IN CUTTING TIP AND BAAZE 
ASSAY 
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Most brazing and all heating operations can 

be more satisfactorily accomplished with this 

multi-flame torch, which is constructed from 
scrap welding and cutting tips. 


two are joined together in order to 
produce a multi-flame heating tip. 

This apparatus provides a better heat 
transfer for the gases burned, thus im- 
proving the efficiency of the tip. It 
saves time, and fewer tip changes are 
necessary because this tip has a wider 
range of adjustment than a single-flame 
welding tip. 

Either a soft flame conducive to a 
soaking heat or a surface heat may be 
obtained, depending on torch manipula- 
tion. Because of their low heat transfer 
loss, these tips operate as efficiently 
as single-flame tips while reducing 
the gas cost from 15 to 30%. The 
multi-flame tip is also faster on certain 
operations. 

This apparatus can be employed for 
such applications as _ heating for 
straightening and shrinkage: spot heat- 
ing, lime heating, surface heating, etc. 
Itae@n also be used for heating in the 
forming of plate and structural shapes 
and for flanging, laying up and fitting 
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operations. Furthermore, it is used on 
simple flame-hardening operations and 
for preheating in advance of some cut- 
ting operations, on certain brazing op- 
erations that require a fair size tip, and 
in the copper shop when performing 
silver soldering operations. 


» << 


Spot Welded Switchgear 





Spot welding studs on the rear panels of 

switchgear. The former method required 

seven operations (see text), all of which 
are eliminated by spot welding. 


POT welding has replaced other 
fabricating methods for many op- 
erations in the manufacture of steel 
switchgear at the General Electric Co. 
One example, shown in the accompany- 
ing picture, is the placing of the studs 
which are required on the rear panels. 
Spot welding now eliminates seven 
steps which were performed under the 


former method; namely, (1) punching 
a hole in the panel, (2) threading the 
hole, (3) countersinking for the screw 
head, (4) inserting the screw, (5) peen- 
ing the edge of the screw so that it 
will not turn, (6) grinding the peened 
surfaces smooth, and (7) filling in the 
rough surface with filler. 

Another application is the joining of 
structural angle and gusset plates to 
form corners for the switchgear equip- 
ment. Spot welding has proved to be 
nearly five times faster than bolting 
and almost six and a half times faster 
than riveting. 

A third use of spot welding in switch- 
gear manufacture is for the silver-steel 
contact disks used in the _ selector 
switch. When these are spot welded, 
a 50% saving in silver is realized be- 
cause the disks do not need to have 
stems as they would if riveting or bolt- 
ing were used. 


» « 


Hard-Facing Railroad Bolts 
MIDDLEWESTERN railroad op 


erates a “hump yard’ which han- 
dles hundreds of freight cars daily 
As a car rolls along by gravity toward 
one of the “make-up” tracks, a re- 
tarder unit exercises a braking action 
to stop or slow up the car at the proper 
spot. The bolts in these units are ad- 
justable to compensate for wear on the 
friction shoes, and they take a terrific 
beating (as do the sockets in which 
the bolt heads are seated) from fre- 
quent heavy impacts. 

To conserve valuable metal for the 
war, a set of worn bolts was built up 
with a high carbon steel welding rod 
and hard-faced with a manganese alloy 
rod. It was found that the restored 
bolts gave four or five times as much 
service as was being customarily ob- 
tained from new bolts. 





Photo from American Manganese Steel Div., American Brake Shoe & Foundry Co. 


Left: the retarder unit in a railroad "‘hump yard''; center: close-up of the socket in which the bolt 
heads are seated; right: retarder bolts before and after restoration with hard-facing rod. 
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e: RECOM. 
an. nite APPROXIMATE COMPOSITION — PERCENT eunval. 
GROUP DESIGNATION c. Ma. Si. Cr. Ni. | Mo. | Cy, DESIGNATION PRENEAT 
PLAIN [PLAIN CARBON STEEL BELOW .20 Te ae PLAIN CARBON STEEL UP TO 200°F 
| PLAIN CARBON STEEL 20.30 |__| __ Thain CARSON Steet 200°F.300:F 
caper | PLAIN CARBON STEEL 30.45 PLAIN CARBON STEEL 300°F.S00°F 
STEELS TmLAIN CARBON STEEL 45-80 PLAIN CARBON STEEL 300° F.800°F 
CARBON | CARBON MOLY STEEL 10.20 "_50 CARBON MOLY STEEL 300°F-$00°F 
MOLY | CARBON MOLY STEEL 20.30 so CARBON MOLY STEEL 400°F.600°F 
STEELS — | CARBON MOLY STEEL 30.35 so CARBON MOLY STEEL 500°F.800°F 
SILICON STRUCTURAL STEEL 3s | to 2 ] RP SILICON STRUCTURAL STEEL | 300°F.S00"F 
| MEDIUM MANGANESE STEEL | 20.25 | 1.0-1.75 MEDIUM MANGANESE STEEL | 300°F.600°F 
MANGANESE | SAE T 1330 STEEL 30 1.75 SAE T 1330 STEEL 400°F-400°F 
STEELS | SAE T 1340 STEEL Pao | ts J SAE T 1340 STEEL | $00°F.000°F | 
“ae oe eo a ee ; __| sae 1 aso sree. | s00%F.900°F 
12% MANGANESE STEEL 1.25 20 | - 12%, MANGANESE STEEL Ss 
| MANGANESE MOLY STEEL 20 1.65 eS Ss 2 3s ee ___ | MANGANESE MOLY STEEL 300°F.600°F 
JALTEN STEEL | asmax| 1.50 S/S 0 JALTEN STEEL 400° F.4600°F 
MANTEN STEEL ss F gomax. | tas) | | / 20 MANTEN STEEL 400: F.600°F 
HIGH | ARMCO HIGH TENSILE STEEL | .12 MAX |__| Som. | os min. | 35 MIN __| ARMCO HIGH TENSILE STEEL | UP TO 200°F 
TENSILE | DOUBLE STRENGTH wi Steck | izmax | 7s | ’ $01.25 | 10MIN. | 501.50 DOUBLE STRENGTH #1 STEEL | 200°F.400°R 
STEELS | DousLE STRENGTH 1A STEEL | .30 MAX. . ae AES 50-1.25 10 MIN. | .50-1.50 DOUBLE STRENGTH z1A STEEL | 400°F.700°F 
|MAVARIR STEEL | IZ MAX. | _TS 3s 2-10 25.75 oO MAYARI R STEEL UF TO 300°F 
OTISCOLOY STEEL 12 MAX 1.25 10 MAX. | .10 MAX 50 MAX OTISCOLOY STEEL ahs 200°F.400°F 
NAX HIGH TENSILE STEEL 15-.25 15 60 AT 1S MAX. | .25 MAX. | Zr..12 | NAX HIGH TENSILE STEEL UP TO 300°F 
(SEE ALSO TF ROMANSIL STEEL 1@MAX | 1.25 1 rz) CROMANSIL STEEL | 00°F .400°F | 
STEELS =| a. w. DYN-EL STEEL H.44 i 40 A.W. OYN-EL STEEL UP TO 300°F 
BELOW) | CORTEN STEEL 12 MAX 3510 | $15 | SSMAX. 40 | CORTEN STEEL 200°F-400°F 
CHROME COPPER NICKEL STEEL | .12 MAX 15 a i $s | CHROME COPPER NICKEL STEEL| 200°F.400°F 
CHROME MANGANESE STEEL | 40 9% | _ : = __ | CHROME MANGANESE STEEL | 400°F.000°F 
PYOUOY STe&L 05-35 | 31.0 . 1s | 10 | __| vouoy sree 200°F-400°F | 
 H-STEEL 12 MAX. 6 “3 MAX. 5S 9.1.25 HI-STEEL 200°F.S00°F 
SAE 2015 STEEL -10-.20 50 c SAE 2015 STEEL UP TO 200°F 
| SAE 2005 STEEL ° ? a ae 150 | __| SAE 2018 STEEL 200°F-300°F 
wicke. [2% ica ster | wor | | | 250 |__| ay% Nicer sree 200°F 40°F 
STEELS | SAE 2315 STEEL a En Bae wR aie _| SAE 2305 STEEL 200°F-$00°F 
SAE 2320 STEEL 20 SS SY Gi ___| SAE 2320 STEEL 200°F.$00°F 
SAE 2330 STEEL Y 3 2 ee Sete SAE 2330 STEEL 300°F.600°F 
SAE 2340 STEEL 40 3.50 SAE 2340 STEEL 400°F.700°F 
SAE 3115 STEEL 1S : ae FR oe Cel ee SAE 3115 STEEL 200°F.400°F 
SAE 3125 STEEL 2s Po | tas | | Cd Ss 2s sree 300°F.$00°F 
| SAE 3130 STEEL 0 0 125 | Lien SAE 3130 STEEL 400°F.700°F 
| SAE 3140 STEEL 40 To | 12s |__| SAE 3140 STEEL $00°F-800°F 
MEDIUM = | Sat 3150 STEEL Pr 8 _o | 1s | SAE 3180 STEEL 00°F. 900°F 
NICKEL =| SAE 3715 STEEL AS Y = ee! oe SAE 3215 STEEL 300°F-S00°F | 
CHROMIUM SAE 3230 STEEL 0 . = 2 ea sink __} SAE 3230 STEEL 500°F.700°F | 
SAE 3240 STEEL 40 1.00 2 2s aed SAE 3240 STEEL 700°F-1000°F 
STEELS Tae 3250 STEEL o | | | so | ws | | | | SA 3280 stg 900°F.1100°F 
| SAE 3315 STEEL ais | “150 | 380 | |__| SAE 3348 STEEL $00°F.700°F 
SAE 3325 STEEL 2s i ae 50 |__| _| Sae avs sree  900°F.1 10°F 
| SAE 3435 STEEL 3s 1s | 300 ___| _| SA 3435 STEEL 900°F-1 10°F 
| Sag 3458 STEEL | ¥ 3.00 SAE 3450 STEEL 900°F. 1 100°F 
MOLY | SAE 41 4140 STEEL 40 7 __ : 20 a ae SAE 4140 S STEEL 600°F.600°F 
BEARING | SAE 4340 STEEL 40 __ 5 17s 35 ___ |__| SAE 4340 STEEL 700°F.900°F 
CHROMIUM [sag eis STEEL ae eis, aye 00 | 25 | sd —_—_—=d| SAN anus STeBL 400°F-600°F 
CHROmium [SAE 4630 STEEL 20 rae 1.90 5 __| | sat aso sree $00°F.700°F 
NICKEL SAE 4640 STEEL “2S Sa Bere _ 1.80 25 ee: SAE 4640 STEEL 600°F.800°F 
STEELS — [sae aa20 STEEL 20 1.50 25 SAE 4820 STEEL 00°F .200°F 
Low 2% Cenl{y%, Mo. STEEL UPTO .15 | eS wee Te td 2% CrYy%, Mo. STEEL 400°F.600°F 
CHROME [2% Cr-th%, Mo. STEEL 1S-.25 en a OP aes 4 os 2% Crth' Mo. STEEL $00°F-800°F 
MOLY =| 24, Cr.-1%, Mo. STEEL UP TO .15 a ee ee. SS 1.0 . 2%, Cr. 1% Mo. STEEL $00°F-700°F 
STEELS = fos c,-19, Me. STEEL 15.25 20 10 2% Cr. 1% Me. STEEL 00°F 800° 
MEDIUM oe Wy, Mo. STEEL UP TO.1S _ $8 ‘ 0.5 15% Cr-y% Meo. STEEL 500°F.800°F 
CHROME | SY, Cr.-/,%/, Mo. STEEL 18.25 | 5.0 os 4 5%, CrYy% Mo. STEEL 600°F.900°F 
MOLY STEELS [gx c.-1%, Mo. STEEL 15 MAX 80 10 0% Cent Mo. STEEL 600° F900 F 
PLAIN HIGH | !2-14% Cr. TYPE 410 ; 8 13.0 Fs are ss __| 12-44% Ce. TYPE 410 300°F.500°F 
CHROMIUM | 16-18%, Cr. TYPE 430 410 me Wee _] 16 18% Ce. TYPE 430 300°F.S00°F 
STEELS = ['93.30%, Cr. TYPE 446 10° 26.0 23-30%, Cr. TYPE 446 300°F.500°F 
mon [whew mnense | | | {| we | vo | 187%, Cr. 0% Ni TYPE 304 Se 
Ps GS a es a a ee 25.12 TYPE 309 perea ned 
NICKEL 25-20 TYPE 310 Zee Ie re Aa a 25-20 TYPE 310 PREWEAT BUT 
STAINLESS | '8-8 Cb. TYPE 347_ = OS 18.0 so | ___ Cb. 1OXC} 18-8 Cb. TYPE 347 Ww may nll 
STEELS 18.8 Mo. TYPE 316 a7 a 18.0 so | 2s __ |__| 10-8 Me. TYPE 316 he armegalten 
18-8 Mo. TYPE 317 a 16.0 60 35 18-8 Mo, TYPE 317 
CAST IRON been’ 7 ___ | CAST IRON 700° F.900°F 
IRONS on east af Ni RESIST 500°F.1000°F 
ALUMINUM ‘ eehe 2: Lae & = ALUMINUM Seinen: OY 500°F.700°F | 
| MONEL EPS cat SL *2 ee Se aaa 200-#.300°F 
NON | NICKEL a ea | 3 NICKEL ______ | 200°6.200°8 
FERROUS | INCONEL a { : ‘ _| cone. 200°F.300° | 
COPPER Contr sé Sm gmOre 
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PRE- 
HEATING 
PRIOR TO 
WELDING 

WILL 


1. Eliminate the 
danger of 
formation of 
cracks. 


2. Reduce hard- 
ness. 


3. Reduce dis- 
tortion. 


4.Reduce or 
prevent 
Shrinkage 
Stresses. 


THE NEED FOR 
PREHEAT- 
ING INCREASES 
AS THE FOL- 
LOWING FAC- 
TORS ARE 
CHANGED 


1. The larger the 
mass being 
welded. 


2. The lower the 
temperature of 
the pieces 

being welded. 


3. The lower the 
atmospheric 
emperoture 


4.The smaller 
weld rod in 
diameter. 


5.The greater 
the speed of 
welding. 

6. The higher the 
Carbon 


con- 
the 


tent of 


steel. 


7. The higher the 
Manganese 
content. 


8.The greater 
the Alloy con- 
tent in air 
harden - 
ing steels, 


9. The more the 
cir hardening 
capacity of the 
steel. 


10. The speater 
the difference 


in mass be- 
tween the two 
ieces being 


i. 


11. The 
plicated th the 
or sec- 
tion of the 


- 








Courtesy Tempil Corp. (Copyrighted 1941) 


Data Sheet 
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other Pioneering “First” for Independent— Independent 
Aun Mobile High-Pressure Hydrogen Producing Plants 

for Uncle Sam and his allies exclusively. Many of these 
Martian-appearing units have already been located at points of 
vantage—ready to go into action in defense of the nation... 
solving a difficult storage and transportation problem. 


Foresight—exhaustive research, here and abroad by Independent 
Engineers—gives you—along with the millions of other Amer- 
icans the advantages and extra security that mobile High- 
Pressure Hydrogen producing plants and mobile Oxygen Genera- 
tors (another Independent “First’’) are providing. 


Uncle Sam If you know of anyone now in the service, or scheduled to be, who 
NEEDS has had oxygen or hydrogen producing plant experience, suggest 
Experienced Men that they investigate the opportunities in serving their country 
to Operate in this field. Those in service consult with their superiors —those 
These Machines entering service should consult with their local recruiting office. 


If further details are wanted, we will be glad to supply them — address 


Independent Engineering Co. 


O’FALLON, ILLINOIS 














1 
Mobile 
HYDROGEN 








Hydrogen — Inflated barrage bal- 


loons are an important defe1 
factor againstenemy air-craft. Inde 
pendent Mobile Hydrogen Gener- 
ators provide an immediate source 
of hydrogen supply at the scene of 
action where it is needed most. 
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Welded Bofors Anti-Aircraft 
Gun Carriage 
(Continued from page 39) 


welded sectors, this part offers a di- 
rect comparison as to the weight ad- 
vantage of welding where additional 
strength is not required. Because of 
the presence of rivets, the riveted 
sector weighs 42 lb or 3% Ib more 
than the welded sector. Such a weight 
advantage would have been common 
to most of the weldments had the 
same steel thicknesses been main- 
tained. 

Preliminary estimates showed a 
welding cost of $2.11 for the welded 
gear sector in comparison with a cost 
of $2.96 for the riveted assembly. 
The $2.11 included stress relieving 
of the weldment, which cost is not 
involved where riveting is used. As 
of May 1, 1942, the actual welding 
cost for the gear sector is $1.61 each. 
The lowered due to more 
efficient handling and more rapid 
welding than had been estimated as 
being possible. 


cost is 


Front and Rear Axles 
The axles of the foreign models 
were forged by upsetting the ends 
of solid steel bars, which were then 


center bored. Such a fabrication is 
expensive, needlessly wasteful of 
material and a _ slow production 


method. The axles used on the rede- 
signed carriage were fabricated by 
welding seamless tubing to cast steel 
heads. Fig. 6 shows the two types of 
axles, the axle employing tubing with 
cast steel heads being at the bottom. 

The weld joints are prepared by 
machining. The axles are then posi- 
tioned for welding, which is accom 
plished with %4 in. coated carbon 
molybdenum steel electrodes. It was 
estimated that material and labor 
costs of an axle made in the foreign 
manner would be $110.00 as con 
trasted to $42.08 for the welded con- 
struction. 


Other Parts 


Many other small parts used on the 
gun carriage were redesigned for 
welded construction. One example is 
the stakes used to fasten the gun 
carriage securely in firing position ; 
a saving of $1.08 per stake has been 
realized on this small item. The foot 
plates offer another example of the 
completeness of the redesign. These 
plates are attached to the four jack 
screws which are used to support 
and level the gun carriage while in 
firing position. A cost advantage of 
$0.15 per plate has been realized by 
the welded construction. 

Still another small part redesigned 
to take full advantage of welding is 
the gun stay or support which holds 
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the gun tube in a rigid position dur- 
ing travel. Welding is also employed 
in the fabrication of the equilibrator 
tubes, the draw bar and the carriage 
platform. However, the English 
model also used welding in the fabri- 
cation of these parts so no comparison 
can be drawn. 


Cost Savings 


In view of the nature of many of 
the sub-contracts, it is not possible 
to show in a definite way the money 
savings that have resulted from the 
use of welded construction. From the 
information now at hand, the indi- 
cated saving is approximately $160.00 


SPEED UP ALL 
SKILSAW 


SKILSAW Model “SL"’ SANDER-GRINDER speeds up grind 
ing of welding beads. Drives cup grinding wheels, sanding 
discs and wire brushes at 5,000 R.P.M 


SKILSAW Model “N’’ DISC SANDER quickly removes fins 
and scale from gray iron castings. Also buffs and polishes 
flat or curved surtaces of all materials 
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x MAKE AMERICA'S HANDS MORE PRODUCTIVE x 


January, 1943 


per gun carriage. In times as mo- 
mentous as these, cost in itself can- 
not be a deciding factor in the de- 
termination of a particular ordnance 
design. Speed of production and 
efficiency and reliability during field 
operation are of greater importance. 
However, a decrease in cost may be 
translated to mean an increase in 
production of units with a given 
amount of labor. 

The adoption of the welded design 
produced an appreciable saving in 
the final cost of the gun carriages, 
and, therefore, more carriages are 
now being made within a given period 
of time. 





SURFACING with 


SANDER-GRINDER! 


If you do surfacing—of any kind— 
you need SKILSAW Model “*SL”’ SANDER- 
GRINDER in your shop. It’s designed 
for lightness and easiest handling. It’s 
built for constant, trouble-free use. . . 
powered for faster, better production. 
And it does more jobs (with sanding 
dises, grinding wheels, wire brushes, 
polishing pads) and saves more time 
on every operation, 

SKILSAW Model “SL”? SANDER- 
GRINDER is typical of the entire line of 
SKILSAW DISC SANDERS. 6 Powerful 
Models . . . light, compact, perfectly 
balanced for easier handling and greater 
speed on every surfacing job. Ask your 
distributor for a demonstration, 





SKILSAW, INC., 4763 Winnemac Ave., Chicago 


New York * Boston + Buffalo + Philadelphia + Cleveland + Detroit 
tndienapolis + St.Louis + KaensasCity + Atlanta + New Orleans 
Dalles + Los Angeles + Oakland + Portland + Seattle + Toronto, Canada 


TOOLS 
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Welding Positioner 


* The Lyon Hydraulic Elevating Weld- 
ing Positioner has a capacity of one 
ton. The hydraulic tilting and elevating 
table is powered by a motor-driven 
hydraulic pump and revolves in any 





Lyon elevating positioner. The table 
top normally included with this unit 
has been removed, and a special fix- 
ture attached to hold the weldment. 


position mechanically by worm gear. 
If desired, table may be removed by 
taking out four cap screws. This per- 
mits welding fixtures to be attached to 
the same top plate to which table is 
attached, as is shown in the accom- 
panying illustration. 

The round table is 30 in. in diam and 
has tee slots for % in. bolts. In hori- 
zontal position, the height to the top of 
the table may be adjusted from 28 to 40 
in. (2% in. less to top plate with table 
removed). In vertical position, the 
height to the center of the table may be 
varied from 22 to 34 in. The table tilts 
90 deg from horizontal to vertical and 
may be revolved 360 deg by a hand 
crank. Due to the worm and worm gear 
arrangement, it is self-locking at any 
point within its revolution. 

Lyon-Raymond Corp., 1139 Madison 
St., Greene, N. Y. 


» « 
Skin Creams 


% For protection of workers’ skin 
against industrial dermatitis (skin in- 
flammation), there is offered the M.S.A. 
“Fend” line of industrial skin creams 
and lotions. Each of the six different 
types of “Fend” products is said to pro- 
vide protection against a number of 
specific skin hazards. The creams are 
bland and neutral, offering no inter- 
ference with the normal action of the 
skin glands, and may be readily re- 
moved with soap and warm water. 

Full details concerning the specific 
purposes of these products are given 
in a 16-page descriptive brochure (Bul- 
letin FA-79), which may be secured by 
writing to the Mine Safety Appliances 
Co., Braddock, Thomas and Meade 
Streets, Pittsburgh. 
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New Products 





A-C Are Welders 
% Trindle Model 125 portable A-C arc 


welder has been introduced for the 
smaller production and maintenance 
jobs which cannot be handled econom- 
ically by a larger welder. This model 
has 16 welding heat stages, ranging 
from 10 to 125 amp, and is furnished 
with a vernier-type control panel. 


Larger welders of this manufacture 
are also made to accommodate every 
type of production welding job. The 
largest, Model 360, has a secondary 
current capacity ranging from 30 to 
350 amp. These welders, recently re- 
designed, have been encased in metal 
cabinets mounted on castors. They are 
delivered fully equipped with neces- 
sary operating appurtenances such as 
rods, cables, helmet, etc. 

Trindl Products Ltd., 2227 GW Calu- 
met Ave., Chicago. 








Trindl A-C arc welders. They were recently 
redesigned for heavier duty continuous operation. 


> ¢€ 


Women’s Safety Garments 


* A tailored-type of weldor’s overall 
and coat especially adapted for women 
weldors is announced by the Singer 
Leather Clothing Co., 129 No. Twelfth 
St., Philadelphia. The overall is de- 
signed to permit free body movement, 
while the coat has a “sporty” cut in 
the aviation style and possesses a dou- 
ble chest protector. 


Electrode Brusher 


% A machine for brushing (stripping) 
the coating from the ends of shielded- 
arc type electrodes is offered by 
Aufhauser Brothers Co., 295 Madison 
Ave., New York City. The machine has 





Electrode brusher. The endless belt can convey 
up to 850 electrodes per min past the brushes, 
which strip the coating from both ends. 

a maximum capacity of 850 electrodes 
per min, which are conveyed on an 
endless belt past the brushes. Length 
of the bared portion of the arc end 
will not exceed \% in., it is stated, this 
distance being measured from the end 
to the point where the full depth of 


coating prevails. Not over 1% in. of 
coating is brushed away at the opposite 
end of the electrode in order to insure 
a positive contact with the electrod 
holder. 

» « 





"*StaSafe WHairgard.'' For protecting 

women's hair against machinery, fire, 

fumes, oil mists, grease, dust or dirt. 
It is available in five styles. 


Hair Protector 


% For women workers who want all 
of their hair to be covered all the time 
there is offered the “StaSafe Hairgard,” 
an ivory drill cap. with green piping 
The “Hairgard,” has a semi-rigid ‘top 
and a transparent acetate visor (non 
flammable) that permits seeing upward. 
The material is preshrunk. Standard 
Safety Equipment Co., 232 W. Ontario 
St., Chicago. 
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Cable Connectors 


% Ease and speed of installation, elim- 
ination of soldering, safety and cable 
protection are some of the advantages 
claimed for the new “Cable-Tite” con- 
nectors and lugs. The compression 





RUBBER LOCK FOR SLEEVE—_ 










| RED INSULATION 
SLE 


CABLE 





~ COM PRESSION» 
COLLAR 


RETAINING NUT - oa 
PATENTED QUICK BODY 








"'Cable-Tite"’ cable connectors. Both standard 
and ‘‘quick"’ two-piece models are shown. 


collar grips the cable-end and shapes 
it into a head which cannot work out 
or be pulled out of the fitting. Standard 
connectors have a one-piece body as 
shown in the large illustration. “Quick” 
models, shown in the inset, have a two- 
piece body which is locked into one 
unit with a slight twist. Connectors are 
available for cables from 1 to 4/0 and 
lugs for cables from 1/0 to 4/0. 

A shop installation takes from two 
or three minutes; a field installation 
about five minutes. After initial in- 
stallation, the cable may be connected 
or disconnected by hand, a nut swivel- 
ing so that cable is not twisted. The 
bright red insulating sleeve makes the 
connector easy to locate. Fittings may 
be used again and again simply by re- 
placing the compression ring for each 
new installation. 

Descriptive literature may be ob- 
tained on request to the National 
Cylinder Gas Co., 207 West Wacker 


Drive, Chicago. 


» ¢ 





Chelsea portable ventilator. 1 weighs but 

70 Ib and operates in any position. One of 

these units will be shipped on approval to 
any manufacturer doing war work. 


Ventilator 


* The “Octopus Jr” is a portable ex- 
hauster and blower for removal of 
gases and fumes from closed-in places 
such as ship holds, welding rooms, tun- 
nels, vaults, basements, etc. It is pow- 
ered by % hp motor and will suck or 
blow 2,000 cfm of air. Adapters permit 
use of either three 4-in. hose nozzles 
or four 3-in. nozzles. Caps close the 











nozzles which are not in use, as shown 
in the illustration. 

This ventilating unit travels on heavy 
steel wheels and is designed to operate 
in any position. If desired, it can be 
hung into a small manhole. For further 
information, address the Chelsea Fan & 
Blower Co., Inc., 1206 Grove St., Irv- 
ington, N. J. 


» « 





Weldors’ Chipping Tool 


*% The hammer-chisel combination chips Triplex weldors' chipper. It in- 

and breaks the scale, while the brush can cludes hammer, chisel and brush. 

be used to clean the surface after scale, 

etc. has been removed. Thus only one’ and brushing. St. Pierre Chain Corp., 
tool is needed to handle both chipping Worcester, Mass. 











Why put up with 
3 Months’ Life 


when tires like these last a year or more? 


IN THIS FOUNDRY where 
a set of Simpson tires are 
working in silica sand, 
the normal life of an or- 
dinary tire is only three 
months! But now, since 
the tires have been given 
a hard-facing overlay of Coast Metals, no appreciable wear is 
evident after a year’s continuous service! 





By making parts, that are subjected to wear, exceptionally 
resistant to abrasion, impact, and shock, Coast Metals hard- : 
facing assures longer equipment life. It eliminates the need for 
frequent repairs and replacements, reduces shutdowns, and 
steps up production. 
Easily applied either by the electric welding arc or the oxy- 
acetylene torch to new or old parts of ferrous metals, Coast 
Metals hard-facing is today’s wartime answer to solving difficult 
wear-resistance problems. Our engineers will gladly tell you 
how it can meet your particular needs. 


COAST METALS, INC. 
Plant and General Offices: Canton, Ohio @ Executive Offices: New York, N.Y. 


METALS 


hard-facing 
weld rods 


YOUR EQUIPMENTS LIFE PRESERVER AGAINST WEAR 
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A-C Welder 


% The Wilson “Bumble Bee” is a 
portable transformer-type A-C welder 
said to combine exceptional safety with 
greater operating efficiency. It is fea- 
tured by a low open circuit voltage 
of 42 volts, automatically and positively 
maintained, and by a starting voltage 
of 84-85 volts to enable the arc to be 
established quickly. 

Two primary coils are used instead 


"Bumble Bee'' A-C arc welder. It has two 
primary coils instead of one, with a magnetic 
contactor in the circuit of one primary. 
























of the usual one. Each primary con- 
tributes approximately 42 volts to the 
total open circuit voltage, which is 
thus actually 84 to 85 volts. When the 
operator draws an arc, this open circuit 
potential is available. When the welder 
is idle, however, one primary is auto- 
matically cut out, restricting the open 
circuit voltage to 42 volts. As soon as 
the electrode contacts the work, the 
second primary is thrown into the 
circuit. 

Most welding operations are per- 
formed at between 32 and 40 volts. 
Whenever the arc voltage reaches 45 
volts, a magnetic contactor opens and 
cuts out one primary, leaving only 42 
volts in the open circuit. 

Power factor correction resulting in 



























@ Victory is -won on production fronts too— 
Dockson Eye and Face protection is preventing 
costly injuries to workmen— workmen who 
must stay on the job if victory is to be ours. 


—- 

_— 
| (=i 
4 


inkeasiis DOCKSON CORPORATION 


KS ON ..3834 Wabash Avenue 


Detroit, Michigan 


a power factor of 100% to 86% over 
the popular working range is provided 
with built-in capacitors for all four 
sizes—300, 500, 750 and 1,000 amp. A 
single hand wheel control permits con- 
tinuous current adjustments Dual 
voltage connections allow use of either 
220 or 440 volts, and thermal overload 
protection is provided by a cutout coil 
buried in the winding. The “Bumble 
Bee’s” 18 in. width permits it to pass 
through narrow doors 

Wilson Welder and Metals Co., Inc., 
60 East 42nd St., New York City. 
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Magnesium Flux 
% A new flux known as “Mag-Na-Flo” 
has been made available for the gas 
welding of magnesium by Park Stew- 
art, 1060 Carbis St., Worthington, Pa. 











"*"Mag-Na-Fio"" flux. if is suitable for 
oxy-acetylene welding of all magnesium 
alloys, whether sheet or extrusion. 


Manufacturer suggests ye at flux be 
mixed to a thin paste by slowly pour- 
ing it into water while stirring and 
that only enough for immediate use be 
mixed as the flux will crystallize if al 
lowed to stand for more than 10 to 12 
hr. For best results, the user is advised 
to paint the metal to be welded with 
the flux, using a small brush, and als: 
to coat the welding rod by dipping it 
into the previously prepared flux paste 

“Mag-Na-Flo” flux is packaged in 
glass containers which are available in 
sizes ranging from % to 25 Ib. 
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Stress Relief Furnaces 


% A method of direct firing, said to | 


produce a convection effect which pro- 
vides greater efficiency, uniformity and 
economy in heat treating, features fur- 
naces recently designed by Vulcan 
Corp., Philadelphia, for stress relief 
after welding. 

These furnaces may be oil or gas 





Large stress relief furnace, 25 ff by 25 ft by 
16 ft, which handles weldments weighing 90 
tons and over. A small stress relief furnace, 
8 ff long, 5 ft wide and 4 ft high, is also 
available for treating small weldments, includ- 
ing critical airplane parts. This has the same 
firing and control features as the larger model. 


fired. They have several zones of con- 
trol and can be installed on short notice 
at moderate cost. Among advantages 
claimed are: less time to heat the 
charge uniformly to temperature; bet- 


ter uniformity at temperature; more | 


rapid rates of heating, and the elimina- 
tion of localized high temperature 
areas. 


» « 


Hack Saw Frame 


% Clemson Bros., Inc., Middletown, N. 
Y., is now offering a new type of Star 


hack saw frame in which a cam-action | 


lever lock sets up and releases the 
blade. Threaded tension devices have 
been completely eliminated. The result, 
states manufacturer, is that blades can 
be replaced or repositioned in a frac- 
tion of the time formerly required. The 
frame may be adjusted for 8 in., 10 in. 
or 12 in. blades. 





Operator replacing blade in the new Star hack 

saw frame. Pivot pin is pulled to open position, 

frame forearm slid in or out to proper length, 
and pin snapped back into place. 


News 





of the Industry 


Compressed Gas Meeting 


The thirtieth annual meeting of the 
Compressed Gas Manufacturers’ As- 
sociation, Inc., will be held on January 
25 and 26 at the Waldorf Astoria, New 
York City. The morning of the 25th 
will be devoted to committee meetings, 
which will be followed by a luncheon. 
The regular business meeting, includ- 
ing the election of 1943 officers and 
an executive board, is scheduled for the 
afternoon session of this day. 

Tuesday, January 26th, will be de 


voted to the presentation of technical 
papers and to discussions of interest to 
all members. The association’s thirti- 
eth annual banquet on Tuesday evening 
will conclude the meeting. 


a 
Name Change 


The name of the Mullins Body & 
Tank Co., Milwaukee, Wisc., has been 
changed to Milwaukee Welded Prod- 
ucts, Inc. John Weiler continues as 
president. 








can be changed instantly. 


181-183 Pacific Street 


Rido’ Ray Welders’ Goggles 


MADE FOR COMFORT AND SAFETY 





Rido’ Ray Welders’ Goggles possess a reputation for complete 
dependability. Light-weight, ample ventilation, perfect fit. Lenses 


PROMPT DELIVERY 
Stocked by leading jobbers, or write direct 


HARRY BUEGELEISEN, 


Inc., Sole Mfrs. 
. Brooklyn, New York 

























Why play blindman’s buff? 


“Some people waste a whole evening trying to find a 
‘nice,’ ‘cheap’ place to stay. Not me! I pick out a good 


hotel and my worries are over. Everything I need is 
right at my elbow.” 


AMERICAN HOTEL ASSOCIATION 


FOR A FRESH START 


STOP ATA HOTEL 


J. D. Findlay, Raleigh, N. C. 
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WPB Reorganizes 
Welding Section 


In a little over two months after it was 
organized, the Welding Section of the 
General Industrial Equipment Branch of 
the War Production Board has been re- 
organized and consolidated with the Elec- 
troplating Equipment Branch. The new 
section, which will handle all problems 
dealing with the welding industry, will be 
known as the Welding and Electroplating 
Branch. As a result of this reorganiza- 
tion, Owen L. Howland of Chicago be- 
comes chief of the branch. Under Mr. 
Howland are four divisions headed by 
well known figures in the industry. R. L. 
Hawkins is chief of the Arc Welding 








but of bottoms, 








Section. The Gas Welding and Cutting 
Section is headed by W. M. Haile; the 
Resistance Welding Section by J. D. 
Tebben, while the chief of the Electro- 
plating and Anodizing Section is W. W. 
McCord. 

Mr. Tebben is assisted in his work as 
chief of the Resistance Welding Section 
by J. H. Cooper and P. M. Hall. H. R. 
Smith continues as Chief Priority Special- 
ist for the branch. 

This new branch of the General Indus- 
trial Equipment Division of WPB will 
continue its work by working directly 
with Government contracting agencies in 
order to determine their requirements for 
welding and electroplating materials. It 
will then, in turn, contact the manufac- 
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30,000 Ib. C-F POSITIONER 





“Boom-type” Base 


Now a giant C-F Positioner that has not only the capacity 
needed for shipyards and heavy machinery and equipment 
builders, but a new design boom-type base that permits adjust- 
ment of table height from 6’0” to 16’6” so that maximum floor 
and working clearance is assured tor even extremely large and 
awkward shaped work. 
Variable Speed Rotational Table not only rotates weldment com- 
pletely around (360°) at any rotational speed, but can be tilted 
almost completely over thru an arc of 135°, 
tical—permits down-hand welding not only of all sides and top 


Mounted on this boom-type base the 


or 45° beyond ver- 


too, with a single set-up. 


Capacity 30,000 Ibs., 24” away from table, 18” off center. Port- 
able Base (illustrated) or Column-in-floor Base. 


CULLEN-FRIESTEDT CO. 





turers to see that the Government re- 
quirements are filled. As in the past, the 
section will aid manufacturers wherever 
possible to assist them in securing mate- 
rials so that war production efforts may 
be kept at the maximum peak 


» « 


New Ideas on Welding 
Earn Honors from WPB 


New production ideas springing from 
the mechanical genius of American 
workmen will vastly aid our expansion 
of: war goods, WPB Chairman Donald 
M. Nelson declared last month at a 
luncheon honoring workers who had 
been presented with War Production 
Drive awards by President Roosevelt. 

Rudolph James, McKeesport, Pa., 
who was one of the four workers given 
Certificates of Individual Production 
Merit by the President, won this honor 
by designing a multiple torch for braz- 
ing tool tips to tool shanks. James be- 
came a machinist after Pearl Harbor, 
turning over a music school and teach- 
ing activities to a colleague. He is now 
with the Christy Park Works of the 
National Tube Co. 

Suggestions in the welding field also 
brought Letters of Honorable Mention 
to D. V. Mackenzie and Thomas Flynn. 
Mackenzie, an employee of the Moore 
Dry Dock Co., Oakland, Calif., devised 
a combination torch guide for a flame- 
cutting operation. 

Mr. Flynn, a working group leader 
at the RCA plant at Harrison, N. J., 
suggested that worn-down resistance 
welding electrodes of the same type be 
silver soldered together to increase 
their life. This suggestion was adopted, 
and a two years’ supply of scrap inserts 
are now being salvaged 


» « 


Weldor Joe McGee 
to Return to Screen 


Fans of Joe McGee will be delighted 
to learn that the engaging but not- 
always-too-bright cartoon star of Gen- 
eral Electric’s “Inside of Arc Welding” 
films will play a return engagement this 


spring in “The Inside of Atomic Hy- 
drogen Welding.” 
The new series of training motion 


pictures is expected to be available for 


showings about March 15. The films 
are being produced by the same studio 
which produced “The Inside of Arc 


Welding,” the Raphael G. Wolff Stu 
dios, Hollywood, and they 
similar in ideas and treatment. 

To date, “The Inside of Arc Weld 
ing” has been used in the training pro 
grams of more than two thousand war 
production plants and Army and Navy 
depots. 


will be 


» « 
Parker Dam Welders 
Tired with Concrete 


Owing to the rubber shortage, port 


able welding machines in use at the 
Parker Dam project near Phoenix, 
Ariz., are being “kept rolling’ with 


tires of molded concrete. 
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Get CMP Booklets 
from WPB Offices 


Booklets of detailed instructions for 
filling out the Bills of Materials re- 
quired under the Controlled Materials 
Plan (explained on pages 47 and 48, 
December issue of THr WELDING ENGI- 
NEER) will be made available to partici- 
pants in the forthcoming regional meet- 
ings to be conducted by the CMP Divi- 
sion of the War Production Board. 
Following these meetings, copies of the 
instructions may be obtained 
WPB’s field offices. 

Prime consumers of controlled mate- 
rialk—aluminum, copper and _ steel 
must submit their requirements for the 
second quarter of 1943 in the form of 
Bills of Materials to the Claimant 
Agency or Agencies (Army, Navy, 
Maritime Commission, Civilian Supply, 
etc.) from which they will receive their 
allotments. Secondary consumers must 
file their Bills of Materials with their 
customers, who, in turn, are responsible 
for their accuracy and who will includ« 
them in their own Bills of Materials 
submitted to the Claimant Agencies. 

No company need prepare a Bill of 
Material unless specifically instructed 
to do so by a Claimant Agency, a WPB 
Industry Division or by a purchaser of 
its product which has been instructed 
to furnish a Bill of Material. 


from 


» « 


Name 12 Contractors 
for Eastern Pipe Line 


The job of constructing the 857 mile 
extension of the Texas-Illinois 24 in. 
welded pipe line (see page 34, September, 
1942, issue of THE WELDING ENGINEER) 
to bring 300,000 bbl of oil daily to the 
Philadelphia and New Jersey refining 
areas has been entrusted by the Petroleum 
Administrator for War to twelve con- 
tractors. They are, in the order of the 
contract sections east from Norris City, 
Il. : 

Sheehan Construction Co., Tulsa, Okla., 
Section 9 (Sections 1 to 8 are on the 
Texas-Illinois line). 

Ray Smith, El Dorado, 
tion 10, 

Anderson Bros., Tulsa, Okla., Sections 
11 and 12. 

C. S. Foreman, Kansas City, Mo., Sec- 
tion 13. 

3echtel & Dempsey, San Francisco and 
Tulsa, Sections 14, 15 and 16. 

Williams Brothers, Tulsa, Section 17. 

O. C. Whittaker Co., Ft. Worth, Tex., 
Section 18. 

I. C. Little, Dallas, Tex., Section 19. 

Oklahoma Contracting Co., Dallas, 
Tex., Sections 20, 21 and 22. 

Midwestern Engineering and Construc- 
tion Co., Tulsa, Section 23. 

Jones & Brooks, Oklahoma City, Sec- 
tion 24. 

Exeter Construction Co., 
Pa., Section 25. 

The line will consist of 24 in. pipe from 
Norris City to Phoenixville, Pa., from 
which city there will extend 20 in 
branches to Bayway-Bayonne, N. J. 
(Sections 23 and 24) and to Philadelphia 


Kansas, Sec- 


Camp Hill, 
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(Section 25). Completion is expected by 
mid-summer of 1943. 


» « 


Budd Mfg. Co. Teaching 
Stainless Steel Welding 


Classes of instruction in the tech- 
nique of the “Shotweld” system for 
resistance welding of stainless steel are 
being given five days a week at the 
Edward. G. Budd Mfg. Co. plant in 
Philadelphia. The course of instruc- 
tion includes a discussion of resistance 
welding and the Shotweld system, 
stainless metallurgy, and shop 
practice and supervision. 


steel 

Among the instructors are: Dr. C. 
A. Adams, prominent authority on elec- 
tric welding who is now consultant 
with Budd; E. J. W. Ragsdale, one of 
the inventors of the Shotweld system 
and now chief engineer of the com- 
pany’s Hi-Tensile div.; J. R. Fetcher, 
chief electrical engineer: Joseph Win- 





lock, chief metallurgical engineer; John 
MacKinney, welding research engineer; 
R. S. Phair, electronic engireer; Her- 
bert Van Sciver, welding research engi- 
neer; Jan Van den Beemt, welding 
engineer, and Marshall Batchelor, chief 
welding supervisor. 


» « 


Consulting Engineering 
Service on Metallizing 


The Metallizing Co. of America, 1330 
W. Congress St., Chicago, has estab- 
lished a new engineering service to ad- 
vise industry on problems relating to 
salvage, conservation of materials and 
the use of substitute metals. “Our con- 
sulting service engineers are available 
to everyone engaged in war work,” 
stated President L. E. Kunkler, in an- 
nouncing the new plan. “We sincerely 
hope that industry will unhesitatingly 
call on these men on all problems of 
salvage and conserving high priority 
metals.” 





Speeding war work through 
Tobin Bronze Welding! 





This 14-ton ram, idle several 
years, went back to work as 
good as new 


Rams of this size take months to manu- 
facture and deliver. So, when this one was 
found coincidentally with a call from a 
war job for such a piece of equipment, 
everyone felt quite happy... for awhile 
Inspection revealed a badly patched 
fracture which probably occurred many 
years ago. 


Undismayed when it examined the ram, 
the Super Arc Welding Company of 
Detroit set out to put the equipment into 





first-class operating condition... by Tobin 
Bronze Welding. After three days of ad- 
justing the parts, they started preheating 
and welding. Three days later, with the 
help of 1750 pounds of Tobin Bronze, this 
ram went to work on war production. 


Tobin Bronze and other Anaconda 
Copper-Alloy Welding Rods are always 
“on call’ for war production work. aa 


THE AMERICAN BRASS COMPANY — General Offices: Waterbury, Conn. 
Subsidiary of Anaconda Copper Mining Co. 1n Canada: Anaconda American Brass Ltd., New Toronto, Ont. 














New Lincoln Award Program 
for Engineering Students 


The James F. Lincoln Arc Welding 
Foundation, sponsor of the $200,000 arc 
welding award programs of 1937-38 and 
1940-1942, has announced a new project 
in the field of undergraduate engineer- 
ing study. 

Object of the newly established “An- 
nual Engineering Undergraduate Award 
and Scholarship Program” is stated as 
“to encourage engineering students to 
study arc welded construction so that 
their imagination, ability and vision 
may be given opportunity to extend 
knowledge of this method and thus aid 
the war effort and the economic re- 


construction in the peace which is to 
follow.” 

The Program offers $5,000 in student 
awards and $1,750 in scholarships for 
the departments of the institutions in 
which the award-winning students are 
registered. There are 77 student 
awards, ranging from a “first” of $1,000 
down to fifty $25 prizes, and seven $250 
scholarships. 

The awards will be made for papers 
describing the conversion from other 
methods to arc welded construction of 
machine parts, complete machines, 
trusses, girders or structural parts. The 
subject may be either real or imagi- 
nery, but the method of construction 
or the design must be described in the 
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@ How come? Well, I'll tell ya—The Welding Boys down at Skunk Creek 
and the Die Fellers at Coon “Holler” got tired of beating each other’s pants 
off, so in order to compromise, they decided to join hands and wallop the 
Axis instead. In other words, the tool and die game has nobly conceded the 
importance of welding within its ranks. This detracts not a particle from 
the prominence of the tool and die industry. By welding we mean the use 
of Eureka Tool Steel and Alloy electrodes on oil, air and water hardening 
dies and the now famous “Suttonizing” welding process that thoroughly 
reclaims high speed steel tools of most every sort. 





Phone Fitzroy 3715 or write direct to 


Welding Equipment & Supply Company 


221 Leib Street, Detroit, Michigan 














paper. Further details may be obtained 
by addressing The James F. Lincoln 
Arc Welding Foundation, P.O. Box 
5728, Cleveland. 


>» « 


Cylinder Shortage Serious, 
Asserts Donald M. Nelson 


So serious has the shortage of cyl- 
inders for compressed gases become 
that it is highly doubtful if any addi- 
tional cylinders can be made available 
during 1943 even to accommodate the 
increasing demands for these gases re- 
sulting because of the accelerated 
tempo of war production. 

In a memorandum to manufacturers 
and distributors of compressed gases, 
WPB Chairman Donald M. Nelson 
called attention to the shortage and 
also commended the steps which the 
oxy-acetylene industry is taking to se- 
cure more rapid cylinder turnover. 

“Certain techniques which your in- 
dustry has employed, such as requiring 
that empty cylinders be returned when 
full cylinders are supplied and restrict- 
ing the time that cylinders may be 
retained by customers, seem eminently 
sound,” said Mr. Nelson. “The War 
Production Board fully supports and 
encourages your action and urges that 
it be intensified. If the industry’s ef- 
forts are unable to produce adequate 
results, the War Production Board is 
prepared to implement conservation 
measures by a suitable order.” 


, 


Women Being Trained for 
Atomic Hydrogen Welding 


To help produce propellers for United 
Nations war planes, women are now be- 
ing trained in the technique of atomic 
hydrogen arc welding at the Pennsyl- 
vania plant of the Propeller Div. of 
Curtiss-Wright Corp. Atomic hydrogen 
welding is used here to join the camber 
and thrust plates of propeller blades. 

The first lady graduate of the plant’s 
welding school completed her training 
in 59 days and has already taken her 
place on the production line, where 
she will be joined shortly by thirteen 
other feminine experts in atomic hydro- 
gen welding. 


» « 


Production Welding Course 
in Cleveiand, Jan. 11-15 


Among the factors which permit in- 
creased welding speeds are the proper 
application of larger electrodes, better 
fit-up and special positioning jigs and 
fixtures. All of these will be discussed 
by recognized authorities at a five-day 
Welding Production Course, to be held 
the week of Jan. 11 at the plant of The 
Lincoln Electric Co., Cleveland. 

Lectures and practical demonstra- 
tions will be supplemented by an op- 
portunity for each man to test in actual 
practice the new welding methods and 
procedures outlined. Those wishing to 
attend the course should make imme- 
diate application to The Lincoln Elec- 
tric Co., 12818 Coit Road, Cleveland. 
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Welding School Opens 
“Ladies Only” Class 


The Omaha Welding School, 1501 
Tackson St., Omaha, Nebr., is opening 
a class exclusively for women, to begin 
on the afternoon of January 4, 1943. 
This is the first time that the school has 
admitted women within its doors. 

Before starting its women’s class, the 
school management queried shipyards 
and airplane plants all over the coun- 
try in order to learn whether or not 


there existed a demand for women 
welders. The replies indicated that 
these industries will absorb women 


welding operators just as fast as they 
are able to qualify. 

The school will continue its usual 
morning and night classes for men. 


+e 





ABOUT PEOPLE 


Those in our nation's armed forces may continue 
to read THE WELDING ENGINEER af a special 
reduced price of $1.50 per year for the duration. 


» ¢ 


J. F. (Johnny) Callahan has now 
completed 25 years of continuous serv- 
ice with the Air Reduction Sales Co., 
New York City. His first position was 
that of office boy, but he was soon 





J. F, Callahan, who has completed 
a quarter of a century with Airco. 


assigned to duty in the New York 
warehouse, from which he was trans- 
ferred to the Jersey City factory. In 
1921, he returned to the main cffice and 
joined the advertising department. 
Mr. Callahan was appointed to his 
present position of assistant advertis- 
ing manager on February 1, 1939. His 
duties have included extensive travel- 
ing throughout the industrial areas in 
order to make field studies and surveys. 


» @ 


John H. Romann, chief metallurgist 
of Tube Turns, Inc., Louisville, Ky., 


has been named chairman of a com- 
mittee appointed to conduct a nation- 
wide investigation in industrial plants 
concerning the low temperature prop- 
erties of metals. He has been granted 
an indefinite leave of absence from 
Tube Turns in order to direct this re 
search, which is being carried on for 
the War Department by the War Metal- 
lurgy Committee of the National Re- 
search Council, National Academy of 
Sciences, Washington, D. C 
» « 

Charles L. Huston, Jr., director of 
personnel relations of Lukens Steel Co., 
Coatesville, Pa., has been appointed as 
sistant to the president. Mr. Huston 





WITH 
INDUSTRY'S 
OFFENSIVE 

WEAPON 









A.C. ARC WELDERS 


Backed by years of leadership in the A.C. 
field, MARQUETTE welders are “made to order” 
for cracking today’s tough production and mainte- 


nance problems. 


Six superb models, ranging in capacity from 
150 amperes for light production work to 400 
amperes for high-speed heavy industrial welding, 


with big rods. 
Whatever the jop . 


faster, 


Write Today for Complete Details! 


MARQUETTE MFG. CO., INC. 





REG uv. 
‘ 2A. ARC 
is - _ 
| 
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FOR FAST 
ALL-OUT WAR PRODUCTION 


. » large or small... there 
is a MARQUETTE that will help you make it heat resistance 
better and with less critical material. 


MINNEAPOLIS, MINN. and approved 


Ss PAT. @ 8, 
WELDERS 


joined Lukens in 1939 after serving ten 
years with the American Rolling Mill 
Co., Middletown, O. He graduated from 
Princeton with a degree of Bachelor 
of Science in 1928. 


» « 


The office of the Chief of Ordnance 
announces that Ellsworth L. Mills, 
vice-president of The Bastian-Blessing 
Co., Chicago, has been named assistant 
chairman of the Industry Integration 
Committee for the M-54 and M-55 fuze. 
It is the purpose of integration com- 
mittees of this type to act as “clearing 
houses” for the handling of important 
problems pertaining to ordnance pro- 
duction. 


MARQUETTE 
GIVES YOU... 


* LOW INITIAL COST. Neg- 
ligible maintenance cost. 

*LOW OPERATING COST. 
High power factor. Low 
idling cost. 

*AUTOMATIC VOLTAGE 
CONTROL. No doubt or con- 
fusion over proper voltage. 

*NO “MAGNETIC BLOW.” 
Fast, uniform, flawless 
welds. 

* ALL-ASBESTOS INSULA- 
TION. More than ample 


*COMPLETE EQUIPMENT. 
Nothing more to buy. All 
accessories included. 

* UNDERWRITERS’ LAB- 
ORATORIES, INC. listed 


10-DAY 


SHIPMENT 
(ON PRIORITY 
RATED 
ORDERS) 
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For Position-Welding Long Pieces. . . 


RANSOME 
POSITIONERS 
provide a means 
for elevating 






UST one more convenient 

feature of this modern 
equipment . . . to assure a 
DOWNHAND position for all 
welds, including long or com- 
plicated pieces. 





Write for literature, and for 
specific recommendations on 
solving your present welding 
problems. 














Different 


89 FLUXES 


Each for Specific Jobs 


Yes,—Krembs makes 89 different Fluxine fluxes—each for a 
specific metal joining purpose—each the result of over 67 
years of chemical and metallurgical experience. From this 
group you may select one to give whe results on your 
welding, brazing or silver soldering ‘ob. 

With Fluxine Fluxes you can meet Army, Navy and Air 
Corps specifications. Explain your metal joining problem fully 
and a sample with instructions will be sent free. 


KREMBS AND COMPANY 


671 WEST OHIO STREET CHICAGO 
Chemists and Metallurgists Since 1875 
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Robert I. Ingalls, Jr., has _ bee: 
elected president of The Ingalls Iror 
Works Co., Birmingham, Ala.. to suc 
ceed his father, Robert I. Ingalls, Sr. 
who will remain chairman of the board 


» « 


C. A. Babbitt has been appointe 
field engineer for the Norton Co. and 
will make his headquarters at the com 
pany’s Philadelphia office. His territory 
will comprise New York City, New 
Jersey and Philadelphia. 

» « 


Major Franklin R. Fetherston, wh: 
for the past fifteen years has served as 
secretary and treasurer of the Com 
pressed Gas Manufacturers’ Associa 
tion, Inc., New York City, and its affili- 
ate, the Liquefied Petroleum Gas 
Association, Inc., has been granted a 
leave of absence to assume active duty 
with the U. S. Army. He has been as 
signed to the Resources Division. 
Service of Supply, at Washington, D. C 


» « 


Died... 


Dr. Frederick M. Becket, a con 
sultant to Union Carbide and Carbon 
Corp., died Dec. 1 at the Roosevelt 
Hospital, New York City He was 67 
years old. 

Dr. Becket was formerly president 
of Union Carbide and Carbon Research 
Laboratories, Inc., and former vice 
president of Union Carbide Co., Electr: 
Metallurgical Co., and Haynes Stellite 
Co., all units of Union Carbide and Car 
bon Corp. It was he who originated 
the principle of producing low carbon 
ferro-alloys and alloying metals by re 
ducing ores in the electric furnace with 
silicon instead of carbon. In his hands, 
the electric furnace was made to yield 
ferrovanadium, ferrotungsten, ferro 
molybdenum and, most important of 
all, low carbon ferrochromium. His 
contributions to welding included the 
devising of welding rods of correct 
metallurgical preperties for the joining 
of steels, irons and copper alloys 


» « 


Albert Kahn, who designed hundreds 
of factories including Henry Ford’s 
Willow Run bomber plant, died at his 
home in Detroit on Dec. 8 at the age 
of 73. 

Long recognized as the No, 1 indus 
trial architect of the age, Kahn was in 
the midst of his biggest. program. Since 
the present emergency, his organiza 
tion, the Albert Kahn Associated Archi 
tects and Engineers, Inc., Detroit, has 
built the Detroit (Chrysler) Tank Ar- 
senal, Wright Aeronautical plants, Glenn 
L. Martin plants, Curtiss-Wright plants, 
Pratt and Whitney plants and many 
others. Kahn had also been chosen by 
the Bureau of Yards and Docks to de- 
sign the Naval bases at Midway Island, 
Honolulu, Alaska, Puerto Rico, Jack- 
sonville and other points. 

In 1928 Kahn was selected by the 
Russian Government to convert that 
country from an agricultural to an in 
dustrial economy. His engineers built 
not less than 521 factories in Russia. 
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Helpful Literature’ 
Just Published 


The following reviews are of recent publications of Interest to those In the 
welding industry. Unless otherwise stated, they may be obtained without 
cost by writing to the manufacturer or to THE WELDING ENGINEER. 


“Priorities” Publication 


The War Production Board an- 
nounces that, effective Jan. 1, its pub- 
lication “Priorities” (in its complete 
form) will be published on the first of 
each month only. Publication of a com- 
plete issue on the 16th of the month 
followed by a supplement on the first 
will be discontinued. 

The demand for this tabulation of 
priorities actions and reporting forms 
has grown to such dimensions that it 
has become necessary to place it on a 
subscription basis. The prices will be as 
follows: 

1 copy of any issue............20¢ 

100 copies of any issue (to one 

addressee at one address at 

one time)....20c each less 25% 
Subscription for one year 

Ce SRB oionc kc:d00 ne eee 
Individuals and organizations outside 


the Government who wish to continue 
receiving “Priorities” should subscribe 
by writing to the Government Printing 
Office, Washington, D. C. 


> «€ 


Tool Salvage Poster 


Procedures for salvaging virtually 
every type of tool needed in the war in- 
dustry program are given in condensed 
form on a single 16 by 20 in. poster just 
issued by Eutectic Welding Alloys Co., 
40 Worth St., New York City. Tools 
costing up to $180 and requiring 50 
weeks for delivery are said to have 
been saved at the cost of a few pennies 
and a few minutes’ time by following 
the procedures outlined on this poster. 
Printed in red and black, the poster is 
illustrated by photos from actual users 
of low temperature welding alloys in 
salvage work. 














WELD PIPE 


Faster... Easier... Truer 


WITH 


JEWEL PIPE 


CLAMPS 


Weld more pipe in a day with 
Jewel Pipe Clamps, They cy the 
welder welding instead of waiting, 
for it only takes a minute to put 
them on and set the pipe in per- 
fect alignment. 

There is a Jewel Clamp to meet 
every layout condition — Jewel 
Pipe Clamp for straight-away 
work. Jewel Tube Turn Clamp. 
Jewel Welding Flange Clamp. 
Jewel Angle Clamp. All are 
rigidly constructed to resist strain, 
heat and abuse. All help cut erec- 
tion costs. 


Write Today for Circular Giving 
Complete Details 


JEWEL Manufacturing Company . 


1841 University Ave. 
ST. PAUL, MINNESOTA 








MODEL 85 with Front Panel 
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automatic work. 


UNIFIED CONTROL 


from 125 to 2500 Amperes 


* HERE is a G-R Heavy-Duty A-C Welder 
for every type of production welding... 
automatic or manual. The operator can alter 
his amperage with ease from 125 to 2500 am- 
peres from control mounted on the front panel. 
Furnished with all accessories for automatic 
welding, including contactors, motor reversing 
relays, voltmeters and ammeters. Step-down 
transformer supplies voltage for controls in 


GLENN-ROBERTS CO. 


1009 FRUITVALE AVENUE, OAKLAND 
Indianapolis, Ind.: P. O. Box 1556 - 


CALIFORNIA 


Washington D Cc F Cc Box 1814 











Cattlelin Eutectic 
LOW TEMPERATURE 
WELDING 











Large two cylinder air compressor with badly cracked 

water jacket. Sal with Castolin Eutectie Low Tem- 

ees Welding Alloy. No general preheating. Time: 
ours. 


SAVE TIME! SAVE MATERIALS! 
RECLAIM DEFECTIVE IRON CASTINGS 


HY waste time and materials? 

Reclaim broken, cracked, worn 
or defective castings, easily, eco- 
nomically. Use Castolin Eutectic 
Alloy No. 14 (gas welding) and Casto- 
lin Eutectic Alloy No. 24B (AC-DC 
metallic arc). These new low tem- 
perature welding alloys assure you 
of a completely machinable, color 
matching, stress and distortion free 
weld every time. 


Prominent manufacturers now use Castolin 
Eutectic Low Temperature Welding Alloys 
No. 14 and No. 24B in place of “hard to 
get” bronze welding rods. Castolin Eutectic 
Alloys No. 14 and No. 24B contain no scarce 
metals . . . available with priority A9. 


WRITE FOR DATA BOOK E9 


Contains complete information 
on Castolin Eutectic Low Tem- 
perature Welding Alloys for 
Welding Cast Iron, Iron, Nickel, 
Steel, Aluminum, Bronze, Copper, 
Brass, Magnesium, etc. 


Tool Salvaging Poster for Your Shop Free! 


Some territories available for Manufacturers Representatives 


EUTECTIC 


WELDING ALLOYS CO 
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“K” Monel Bulletin 


A wealth of technical information on 
“K” Monel, a_ corrosion-resistant 
wrought alloy of nickel, copper and 
aluminum, appears in the revised 16- 
page Bulletin T-9, “Engineering Prop- 
erties of ‘K’ Monel.” 

“K” Monel can be welded by either 
the oxy-acetylene flame, the metallic 
arc or the silver brazing process. The 
detailed welding procedures, including 
a tabulation of typical properties of arc 
welded butt joints in both the as- 
welded and age-hardened conditions, 
are given in this bulletin, just published 
by The International Nickel Co., Inc., 
67 Wall St., New York City. 


» « 
Brazing Suggestions 


Examples of the application of silver 
brazing alloys which saved rejection 
costs, cut machining time, lowered pro- 
duction, reduced finishing time and con- 
served tool steel for war plants are 
cited in No. 20 of “Low Temperature 
Brazing News.” A copy of this 2-page 
bulletin will be sent on request to 
Handy & Harman, 82 Fulton St., New 
York City. 


» « 


NE Steel Data 


A 32-page, 6 by 9 in. booklet on NE 
(National Emergency) steels has just 
been published by Joseph T. Ryerson 
& Son, Inc., Box 8000-A, Chicago. This 
simplified data book deals with the 
selection and heat treating of “lean 
alloy” NE steels without curves, graphs 
or technical wordage. The Jominy End 
Quench Hardenability Test, the simp- 
lest and quickest way of determining 
hardenability, is explained step by step 
with the aid of a cut-away diagram. 
Though the Technical Committee of 
the American Iron & Steel Institute 
has adopted the Jominy Test as the 
standard for testing NE steels, the in- 
terpretation of test results has hitherto 
been more or less of a mystery to many 
steel users. The Ryerson booklet in- 


cludes four tables for converting 
Jominy Test results into tensile 
strength, yield point, elongation, re- 
duction of area, etc. 


The various NE steels are listed as 
suggested alternates for standard com- 
positions in the carburizing, medium 
hardening and high hardening groups. 
The booklet also shows average physi- 
cal properties after heat treating, to- 
gether with forging, normalizing, an- 
nealing and quenching temperatures, 
for thirty of the most widely used NE 
steels. 

» « 


Alloy Steel Data 


The “Report on Special Alloy Addi- 
tion Agents” of a special committee 
appointed to investigate this subject 
has been published in the form of a 
32-page, 6 by 9 in. pamphlet as No. 9 
in the American Iron and Steel Insti- 
tute’s “Contributions to the Metallurgy 
of Steel.” The committee, which con- 
sisted of representatives of the alloy 





addition agents, steel companies anc 
fabricating companies, was appointed ir 
accordance with a WPB request and ir 
the interests of conserving strategi 
alloying elements. Copies of the report 
may be secured from the American 
Iron and Steel Institute, 350 Fifth Ave 
New York City. 


>» « 


“Health Aspects of Welding” 


The above is the title of a paper: 
presented at the 3lst National Safet 
Congress and Exposition, Oct. 28, 1942 
which has been published as an 8-pax¢ 
6 by 9 in. pamphlet. This paper was 
prepared by Dr. A. G. Cranch, indus 
trial toxicology department, Union Car 
bide and Carbon Corp., in collabora 
tion with Dr. B. L. Vosburgh, medical 


director, General. Electric Co. It dis 
cusses hazards, both real and unreal 
pertaining to: (1) radiation and (2) ai: 
contamination by gases and fumes. A 
bibliography of some of the best medi 


cal literature on the subject is included 
National Safety Council, Inc., 20 N 
Wacker Drive, Chicago. 


>» < 
Booklet on A-C Welding 


The complete line of “Flexarc” A-( 
welders is described in a new 12-page, 
letterhead-size booklet, B-3136, pub- 
lished by Westinghouse. Speed, it is 


stated, is increased 20 to 30% and 
power costs cut a third with A-C weld 
ers, which increase output because of 
the absence of magnetic arc blow and 
ease in using heavy electrodes with 
higher currents. Department 7-N-20, 
Westinghouse Electric & Mfg. Co., 


East Pittsburgh, Pa 
» < 


Clothing Catalog 


A 12-page, 8 by 5% in. catalog on 
safety garments for both men and 
women weldors has been issued by 


Fred Jessar, 404 Denckla Bldg., Phila 
delphia. Coats, capes, bibs, aprons, over 
alls, pants, spats, chaps, sleeves, and 
gloves are illustrated and described 


JJordensen” 


Ni IPS 


JORGENSEN MEANS 


EXTRA QUALITY 


Mechanics will appre- 
ciate the extra depth 
of throat and ‘‘swinag”’ 
on the Style No. i— 
Series 120 Jorgensen 
Body Clamps. Cold- 
drawn steel screw, lib- 
eral weighted malie- 
able iron frame, vise 
type handle, malleable 
iron screw,—Jorgensen 
Body Clamps assure 
you of quality and 
strength heretofore 
availab'e onty in 
clamps of much higher 
cost. 











Send for Our Catalogue 
No. 16 
ADJUSTABLE CLAMP CO. 
“The Clamp Folks" 
426 N. Ashland Ave. Chicago, U.S.A. 
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Better Welds and More 
Weld Metal Deposited 
PER HOUR! 
































BENTLEY 


Welding POSITIONER! 
(with Variable Speed Rotation) 


Of course, your women welders and new operators 
will deposit more metal per hour, and get better welds. 
That's because the Bentley Positioner is so simple and 
easy to handle. Nervous and physical fatigue are held 
to a minimum. The vuriable speed control is as easy to 
use as the accelerator on an automobile—just press it 
down or let it up to get the exact speed you want. 


That means down-hand welding for every inch of the 
fillet. And down-hand welding means faster deposition 
of metal with superior physical properties giving neater, 
cleaner beads. 


So whether you employ men or women welders, find 
out about this BENTLEY POSITIONER. 
Variable speed rotation through a full 
circle, with tilt up to 90°, the tilt being 
accomplished manually as illustrated 
or by hydraulic cylinder powered by 
shop's compressed air line. Starting 
switch may be positioned for either 
hand or foot operation. 


Other models with 
either hydraulic or 
manual tilt and 
manual rotation. 


Write for full description 
and prices. Prompt Delivery. 


Bentley Weldery, Inc. 


Syracuse, New York 
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3750 LBS. OF TIN SAVED BY 


/his-Chyoar Gpaging 


Soldering takes tin . .. and most tin today is in Jap hands. 
To ease this critical material problem, a motor manufacturer 
decided to braze stator coil connections with PHOS-COPPER 
instead of joining them by soldering. 

It was found that only 14 Ib. of PHOS-COPPER was neces- 
sary to join complete stator leads on the average size motor. 
This replaced three pounds of tin per motor formerly required 
for tinning the stator leads and in the 50% tin solder used. 
Result: a saving of 3750 pounds of tin on one motor contract 
in this operation alone—and the cost of the PHOS-COPPER 
used was 25° less than that of the solder formerly required. 

Send us a memo describing your present brazing or solder- 
ing operations. Perhaps PHOS-COPPER can help you save 
time, expense and labor. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., Dept. 7-N. J-90452 


PHOS-COPPER is being used on hundreds of war 
contracts in a multitude of applications, including 
marine equipment, automotive parts and electrical 
equipment. 


@): Westinghouse 
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Protection 


FOR 


WELDERS EYES 





The Willson Weld Glass in Willson 
Welders’ Goggles and Helmets is an 
outstanding contribution to industrial 
safety. This glass was developed in 
the Willson laboratories, which are 
among the best equipped of their kind 
in the world. There are over 300 
different Willson eye protective and 
respiratory devices for every conceiv- 
able industrial hazard. See your local 
Willson Safety Service Representative 
or write direct. 


GOGGLES + RESPIRATORS » GAS MASKS + HELMETS 


DOUBLE 
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Steel Products Manual 


“Carbon Steel Sheets,” Section 11 of 
the Steel Products Manual, is now 
available for 25c, postpaid, from the 
American Iron and Steel Institute, 350 
Fifth Ave., New York City. This 96- 
page, 6 by 9 in. booklet is divided into 
four sections, which cover, respectively: 
general definitions and manufacturing 
practices; chemical requirements; 
standard mill practices; and packaging, 
loading and shipping. 


>» «€ 
Metallizing Booklet 


Details of the metallizing (metal 
spraying) process are explained in a 
20-page, letterhead-size booklet, “Mogul 
Metallizing Process and Equipment.” 
Metallizing may be used to build up 
worn parts, improve bearing surfaces 
and make exposed surfaces more re- 
sistant to wear and corrosion. After 
the area to be metallized has been 
properly prepared, it is sprayed with 
molten metal from a special spray gun. 
The metal is fed into the gun as a 
wire, melted by acetylene or other gas 
flames and discharged from the gun in 
a micro-fine spray by means of air 
pressure. Metallizing Co. of America, 
1330 West Congress St., Chicago. 


> « 


New Grinding Technique 


A newly developed method for doing 
faster grinding, finishing or polishing 
of metal is described in a booklet re- 
cently issued by the Minnesota Mining 
and Mfg. Co., Department NR1242, St. 
Paul, Minn. The method consists in 
utilizing a backstand idler pulley with 
a segment face contact wheel and sur- 
face coated abrasive belts. This equip- 
ment, said to be proving a decided time 
saver, is fully described in the booklet, 
the “3-M Method of Polishing and 
Finishing.” 

>< 


Belt Surfacing Booklet 


The introduction of abrasive belts on 
which the grits and joints are bonded 
with heat and moisture-resisting plas- 
tics has combined with modern ma- 
chines capable of sustaining belt speeds 
as high as 6,000 surface feet per min 
to bring many additional operations 
within the scope of belt surfacing. 
Practically anything that can be put 
into contact with the abrasive belt— 
including hard and soft metals—can 
now be worked by this process, it is 
stated in a 24-page, letterhead-size 
booklet, “Wet-Dry Belt Surfacing.” 
This booklet, which describes in detail 
both the and its equipment, 
may be obtained from the Porter-Cable 
Machine Co., Syracuse, N. Y. 


pre cess 


» <€ 


Welding Codes 


A newly issued revision of “Welding 
Codes and Specifications” reflects re- 
cent changes in regulatory codes and 
includes specifications for the new NE 
(National Emergency) steels. This 
36-page, 6 by 9 in. booklet covers the 


THe WeELpDING ENGINEER 


AWS standard qualification procedur 


the ASME boiler construction cod 
the API-ASME unfired pressure vess 
code, the U. S. marine boiler code, AS 
pressure piping code, rules for fi 


welding of steel storage tanks, cos 
for arc and gas welding in buildir 
construction and many others. It 
published as one of the Oxy-Acetyle1 
Committee publications and is availab 
at 15c per copy from the International 
Acetylene Association, 30 East 42nd 
St., New York City 


» « 
Wage Stabilization Manual 


“Practical Questions and Answers on 
Wage Stabilization,” a handbook for 


employers and personnel directors 
the new Wage Stabilization Act, is an 
extensive compilation of the questions 


1 


which are proving most troublesom: 


management as revealed by field 
veys. This booklet discusses in det: 
the kinds of raises which may be give 
as well as the types of increases which 
have been disallowed, and provid 


record-keeping forms to help 
unintentional violations of tl omplex 
WLB and Treasury orders. A copy ma 
be obtained without charge by writin; 
to Lawrence Stessin, director, indu 
trial division, Labor Relations Institute, 
1775 Broadway, New York { 


prevent 


« 


Fire Underwriters’ Standards 


Standards as of October, 1942, of th 
National Board of Fire Underwriters 
for the installation and operation of 
gas systems for welding and cuttings 
have been published in the form of a 
28-page, 4 by 6 in. booklet, NBFU 
Pamphlet No. 51. These standards aré 
entirely in agreement with the revise 
IAA “Safe Practices for Install 
and Operation of Oxy-Acetylene Weld 
ing and Cutting Equipment” (reviewed 
on page 69 of THE WELDING ENGINEER 
for December, 1942). Individual copi¢ 
of the Fire Underwriters’ standards 
may be secured upon request to thé 
National Board of Fire Underwriters 
85 John St., New York City 


Hard-Facing Bulletin 


A procedure for the hard-facing 
worn parts at low temperatures is giver 
in Bulletin No. 185, a 2-page, letter 
head-size leaflet published by Eutectic 
Welding Alloys Co., 40 Worth St., New 
York City. The hard-facing alloys d 
scribed may be applied by means of ga 
or electric arc welding (A-C or D-( 
to steel, manganese steel, 
cast iron and malleable iron 


ulloy ste¢ 


Marking & Stamping Brochure 


An eight-page color brochure tha 
illustrates and describes more than 6 
modern marking tools and machines fo 
accomplishing ordnance and industria 
marking, stamping and | 
ing will be sent to thos: 
war work who request a 
The Acromark Corp., 5-7 
Elizabeth, N. J. 


yiece ntumber 
engaged l 
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Morrell St 
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With This 
Automatic Welding Machine Fixture 
ible 
nal Reloading 
nd 
Is done During 
. 
Welding 
on Operation 
or 
on 
Eom: HIS Acme dual fixture arrangement 
: ‘a permits practically constant use of an 
sur- automatic welding head, because one of 
tail the fixtures can be reloaded while the 
ven, other is engaged in the welding operation. 
rich 
rhe The holding machine can be set to re- 
rent volve at any angle from vertical to hori- 
lex zontal. (Illustration shows a wheel being 
nay welded at 45° angle.) Positioner arm 
ling swings from one fixture to the other, 
lus- locking in proper position. Speed of 
ute, rotating the work is adjustable, as desired. 
AcME #7 facturing Li ae 
for information. Whatever your positioning 
the Qnu QC UFiINngl 0. problem on automatic welding, let us help 
$ it. Write f lete inf jon. 
ae i642 HOWARD ST. e DETROIT, MICH. you solve it rite for complete information 
ting 
fa x — — os ews Se nihdielabenaeaiibe 
FU 
are 
ised 
tion 
eld- 
wed 
_ In Processing Machinery For The 
ards . ‘ 
the Welding Rod Manufacturing Industry 
ers, 
* Welding Rod Feeding Machines * Welding Rod Extruding Presses 
ial ¢ Extrusion Die Heads ¢ Take-Away Conveyor and Belts 
iven . . . P 
Atos ¢ End Brushing Machine * Conveyor-Type Electrede Oven 
cti . 
“8 ° Mixers © Scales 
le- . 
rod * Flux Coating Center Gauge ¢ Slug Presses 
)-C) rs . ‘ — . 
ae ¢ Wire Straightening and Cutting Machines 
We maintain a complete Engineering Department, and are in a position 
ire to design and build any auxiliary equipment which you may need. 
that 
n 65 
; for 
al MOSLO MACHINERY COMPANY 
i ip 2443 Prospect Avenue CLEVELAND, OHIO 
ress fj MAin 8864 
St., 
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dizing gas. At least one of these pas- 
oe ane = eee ee ee @ sages is provided with a metering 


FROM THE 


PATENT OFFICE 


Cutting Torch Tip 


2,302,734. Roger S. Babcock, Plain- 
field, N. J., assigned to The Linde Air 
Products Co. Filed Feb. 11, 1937. Is- 
sued Nov. 24, 1942. 

A torch nozzle having a plurality of 
substantially parallel passages for oxi- 

















The Improved “Round File” Gas Lighter 


The Welders’ Favorite 











ey genset Mg Many superior design and construction features combine to 
vane ~ OO ix Renewels. make the improved "Round File" the most efficient and eco- 


nomical torch lighter. 


An unusually large file area (approx. one sq. inch) is provided. 
The file is of superior quality, hardened in our own factory. 
Spark metal is of large diameter and the patented cartridge 
holding the metal locks exactly into position, permitting instant 
replacement. Send for descriptive folders and prices. 


We also manufacture the dependable low-priced PYRO Lighter (flat- 
file type). Details on request. 


SAFETY GAS LIGHTER CO. fii} LYNN, MASS. 








LARKIN arc. welders 


Single-Operated and Multi- 
Operated Are On the Job 
24 Hours Daily 


Production Becomes 


PRODUCTION 
When Using 


LARKIN WELDING MACHINES 
LARKIN LOCKWELD ELECTRODES 


LARKIN ACCESSORIES & SUPPLIES 


Write for Catalog No. 90A 


mei Mode! > (40-400 amperes} 
Export Distributors Ae Aaa _— days 


MANUFACTURED BY 


LARKIN LECTRO PRODUCTS CORP. 


220 Taaffe Plac B les offices throughout thé country 











orifice for reducing the velocity of tl 
discharged gas, and at least one othe 
passage has a flared entrance and di 
charge portions. 


» « 
Multiple Spot Welder 


2,302,748. Francis G. da Roza, Fer: 
dale, and Robert Schiff, Detroit, Mict 
assigned to General Motors Corp. Filed 
May 4, 1939. Issued Nov. 24, 1942. 

This patent pertains to the combina- 
tion of a plurality of spot welding 
electrodes, which are caused to engage 
the work all at one time, and to the 
means for distributing successive im 
pulses of current to certain electrodes 
in succession. The transformer has rela 
tively rotatable members; the station 
ary member is provided with a mult 
plicity of closely spaced secondary cit 
cuits, each in the form of a long, nar 
row, axially extending loop. Connection 
is made with one electrode at each 
end of the loop, and a member pro 
vided with a primary circuit is arranged 
to be in successive inductive relation 
with the secondary circuits as one mem 
ber is rotated with respect to the other 


>» ¢€ 
Clamping Device 


2,302,813. George Stuhlfauth and 
Keith A. Weston, Chicago, assigned to 
Western Electric Co., Inc. Filed Nov. 10 
1939. Issued Nov. 24, 1942 

This clamping device for welding ap 
paratus comprises pairs of oppositely 
disposed clamping members, support 
ing elements, and a screw threadedly 
engaging opposite supporting elements 
for moving the elements and members 
toward and away from each other. 
Cover plates fixed to one of the screw 
bearings codperate with cover plates 
fixed to the supporting members to 
cover the portion of the screw between 
the supporting members. A pin is fixed 
to each supporting element. One end of 
a flexible metallic. member is fixed to 
this pin and coiled thereabout, while 
the other end is fixed to one of the 
screw bearings. The flexible metallic 
member is thereby constrained to un 
coil itself so that a portion of it will lie 
over the extremity of the screw t 
protect the threads thereof 


» K 
Thermit Manufacturing Process 


2,302,981. Max Stern, Kew Gardens 
N. Y. Filed March 3, 1942. Issued Nov 


24, 1942. 
This method for the manufacture of 
thermite aluminum comprises: (1) 


transporting aluminum scrap through a 
zone heated to temperature of about 
200 to 250 C and then through a second 
zone heated to about 450 to 600 C 
(2) keeping the scrap in continuou 
motion during its passage through the 
two heat zones; (3) removing impuritie 
from the scrap in the first zone; (4 
producing a state of extreme brittle 
ness in the scrap in the second zone 
(5) decomposing the scrap into frag 
ments of different sizes; (6) separating 
the particles of a desired size; (7) re 
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A2tlong, 


arbide 


| ager | * 
COMPLETE | EFFICIENT 
SAFETY PROTECTION | 

"From Head to Toe” 


Overalls, Pants, Coats, Aprons, Bibs, | ECONOMICAL 


Chaps, Sleeves, Capes, Spats, 
Short Jackets 






Pay Handsome 
Dividends in 
Safety, Health 
and tnoreased 
Production. Ev- 
ery Weldor Needs 
Good Protection. 








Practical Designs Approved 


by Weldors DEPENDABLE 


Singer Safety Clothing incorporates = 
all the protective features, all the | 
conveniences, developed with the help | For 
of weldors on all types of welding 


jobs. It has met the test for safety | Welding and Cutting 


and comfort. 





; Specify 
pa sermente are all PROMPT DELIVERY | 
mace oO sp +s . . . 
og a mereratioss Fc NATIONAL CARBIDE IN THE RED DRUM 


THER CLOTHING CO. | 
trannies) ite iN NATIONAL CARBIDE CORPORATION 


— ine Si 9 
the Standard Li Since 1930 60 E. 42nd St., wate York, N. Y. 





129-135 North 12th Street Philadelphia, Pa. 























SAMPLE ON REQUEST 
TESTED TO 70 LBS. PER SQUARE INCH 


4 kt L D E j L L F i Attractive Proposition to Distributors 


NORTHEAST METALS CO. PHILADELPHIA Se Senna 


4 E he c 0 Makes Cast Iron Electric Welds Water Tight 





ALFLUX No. 1 is a general purpose flux, especially recommended for 
re L 5 L U xX heavy work, such as castings, repairs, etc. 
ALUMINUM TORCH ALFLUX No. 2 is unrivalled for wrought and cast aluminum, aluminum 
alloys and magnesium. Especially adapted to aircraft, architectural 


WELDING FLUXES and light sheet metal work. 
Manufactured by WOOLDRIDGE ALUMINUM WELDING PRODUCTS - Glastonbury, Conn. 


























TRADE MARK 





Hard-Surfacing Welding Electrodes 


Make Manganese Steel Wear Longer 





SEACO Hard-Surfacing Welding Electrodes now possess a new, improved coating—use them for either AC or DC welding. 


se Manganese Steel, which is essential to our war efforts: lengthen its life by application of SEACO Hard-Surfacing 
ectrodes. 


Ask for details and name of nearest SEACO distributor. 


STULZ SICKLES COMPANY ..:::... 91 N. J. Railroad Ave., NEWARK, New Jersey 
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turning the coarser 
newed treatment. 


particles for re- 


» « 
Brazing Alloy 


2,303,250. Clarence W. Balke, High- 
land Park, Ill, assigned to Fansteel 
Metallurgical Corp., North Chicago, 
lll. Filed Sept. 18, 1941. Issued Nov. 
24, 1942. 

A silver-copper alloy especially suited 
for uniting bodies of hard metal carbide 
to steel bodies. This alloy contains little 
or no cadmium or zinc. Its constituents 
are: silver, 40 to 47%; copper, 37 to 





TRINDL 


SUPER 
INDUSTRIAL 










ARCY 

















On all Trindl Welder 
models on properly =— 


cia 2) 
| 
extended i 
priority a 
ratings. | ) 
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7 
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Approved for High Speed 
Production Arc Welding 


Years of careful engineering and ‘job tested 
research have developed these outstanding 
machines, which are noted for their economy. 
performance and dependability. Trindl Weld- 
ers are now manufactured in a range of dis- 
tinctive sizes to accommodate every type o! 
shop and production welding job. There are 
Trindl Welders, accessories and supplies for 
all requirements. Write. wire or phone for 
detailed specifications and prices. 


TRINDL PRODUCTS, Ltd. 2227-48 Calumet Ave. 








Sellstrom 
No. 240 
Welders 
Helmet 


A depend- 
able rugged 
Seltlmet 
strongly 
made of 
toughest 
fibre. Gen- 
erous size 
assures max- 
imum com- 
fort and 
ventilation. 


Write for 
CATALOG 


SELLSTROM MANUFACTURING CO. 








45%; nickel, 8 to 
traces to 2%. 


/ 


12%; 


manganese, 


» «€ 


Brazing Alloy 


2,303,272. Roy A. Haskell, Waukegan, 
lll., assigned to Fansteel Metallurgical 
Corp., North Chicago, Ill. Filed Sept. 
18, 1941. Issued Nov. 24, 1942. 

A silver-copper alloy especially suited 
for uniting bodies of hard metal carbide 
to steel bodies. This alloy contains little 
or no cadmium or zinc. Its constituents 
are: silver, 47.5 to 58%; copper, 36 to 
47%; nickel, 2.5 to 9%; manganese, 
traces to 3%. 


as 6 
Welding Timer 


2,303,453. Finn H. Gulliksen, Pitts- 
burgh, assigned to Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh. Filed 
May 5, 1939. Issued Dec. 1, 1942. 

The timing device described by this 
patent is for use with a D-C source. 
Elements are: a high vacuum electric 
discharge tube having a plurality of 
principal electrodes and a control elec- 
trode and an arc-like electric discharge 
tube also having a plurality of principal 
electrodes and a control electrode. The 
discharge paths between the principal 
electrodes of these tubes are connected 
in series. The potential between 
the control electrode and one of the 
principal electrodes of the high vacuum 
tube may be so maintained that this 
tube is conductive if the arc-like tube 
is conductive. The potential between 
the control electrode ard one of the 
principal electrodes of the arc-like tube 
may be so maintained that this tube is 
non-conductive. It may, however, be 
rendered conductive by the impress- 
ing of an impulse between the con- 
trol electrode and one principal elec- 
trode. Thereafter, a means actuated by 
the current flow through the tubes im- 


presses an impulse of potential betwee1 
the control electrode principal 
electrode of the high vacuum tube i 
order to render this tube non-conduc 
tive and thus also render the arc-lik 
tube non-conductive 


and one 


» ¢€ 


Automatic Welding Head 
2,302,781. Jean La Force, San Fran 
cisco, assigned to The Linde Air 
Products Co. Filed Nov. 13, 1940. Issued 
Nov. 24, 1942. 





This patent pertains to an automati 


welding apparatus adapted to feed a 
coiled welding wire or rod from a reel 
to the welding zone. A curved groove 


engages the welding wire; the groove’s 
curvature is smaller than that of the 
coiled wire, and it imparts its own 


curvature to the wire as it is drawn 
from the reel 


» « 


Aluminum Brazing Method 


2,302,505. Joseph G. Rayniak, Wauke 
gan, Ill.. assigned to Outboard Marine 
& Mfg. Co., Waukegan. Filed August 2 
1940. Issued Nov. 17, 1942. 

A method of making substantially 
closed aluminum tanks which includes 
brazing with an aluminum alloy. The 
upper and lower portions of the tanks 
are prefabricated from aluminum and 
lap joints between the two portions art 











FOR BETTER, FASTER 


WELDING 


HAMPTON 
A. C. WELDERS 


@ Capacity 30 to 300 Amperes 
@ Operates on 220 or 440 volts 


@ Stepless Current—lInfinite number of 
Welding Heats 


@ Uses any AC Electrode 1/16" to '/4" 
@ Streamlined for National Defense 

@ Five economical models 

@ Stabilized Arc Voltage 

®@ Good Penetration 

@ Descriptive Circular upon request 


HAMPTON ELECTRIC comeany 


301 ARCHIE STREET OAKMONT, (PITTSBURGH) PA. 


626-1 North Aberdeen St. Chicago, Ill. 
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ABUSE scr 
$7, PIERRE. 


CHIPPING 
HAMMERS 











Breaks 
the Scale 
Cleans 
the Surface 
in One Operation 


Here’s a man-sized brush in the 
right position for easy use after 
chipping scale from welded surface. 
Hammer-Chisel made of highest 
quality tool steel. Entire tool is well- 


balanced. For economy, for dura- 








Order Today From 
Your Jobber 





bility use ST. PIERRE Hammers. or Direct 
a 2 
ST. PIERRE Chain Corporation 
WORCESTER MASSACHUSETTS 














Herco A.C. Arc Welder 


PRECISION CONTROL 
STREAMLINED ARC 


X-RAY-TEST PERFORMANCE 


rcv 


Electric & Mfg. Co., Inc. 
2416 Atlantic Ave. 
Brooklyn, WN. Y. 


Variable core permits exact 
heat. Lower power cost. 24 
hour operation. Larger 
electrodes — higher speed. 
Lower production cost 


Models from 150 to 1500 Amps. 





METAL BOND PRODUCTS inc Sctccanc | 


Are Sold on a Money-Back Guarantee Tinning Com- 


Cast iron Weld- pound 
ing Flux No. 4 





Soldering Salts 





Brazing Flux No. 


10, for all metals Hard Solder 





Special No. 31 
Cast Iron Braz- 
ing Flux 


Aluminum Solder 





All Steel Wire 
Brushes 











Alum. Welding Send Postcard for our A4 Catalog Welding Rod 
Flux Holders 
———-- Seal-X-O for sealing pin holes in electric welds. 








METAL-BOND MFG. CO. Yriccica acts (ttt 
PLCC ee 
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COATED 
ALUMINUM BRONZE 
WELDING ROD 


Now you can obtain a coated-bronze weldrod 
with which it is easy to make welds free from 
shrinkage cracks—the “hot ductility” (elonga- 
tion at red heat) of the weld metal from Ampco- 
Trode 10 coated-bronze electrodes results in 
good, sound welds. Important when welding 
manganese bronze and brass. 


You will find Ampco-Trode 10 suitable for arc 
welding dissimilar metals—steel to clean cast 
iron; steel or cast iron to brass, bronze, or cop- 
per; or any of these metals to nickel alloys. Its 
excellent physical qualities—high tensile and 
yield strength plus good elongation—and its 
unique “brazing” characteristics make it un- 
equaled for such applications. 


In the welding of large castings where pre- 
heating is difficult or undesirable, this electrode 
has proved itself to be most effective. 


Ampco-Trode 10 is made in 7 sizes—¥” to 
Y," in diameter. It may be used for metallic 
arc, carbon arc, or oxy-acetylene welding. 


The Ampco-Trode weldrod line also features 
6 grades of Ampco Metal with their high tensile 
strength and hardness plus excellent bearing 
characteristics. 


Ask for literature describing the Ampco-Trode 
line. 


AMPCO METAL, INC. 


Department WR-1 Milwaukee, Wisconsin 


AN ALL-PURPOSE ELECTRODE 


awpco-TRO 








ADJUSTABLE 
FROM THE 
SIDE AT 
THIS POINT 
WHILE ON 
THE HEAD! 





THE NEW CESCO 
3. 
HELMET 


The Only Helmei Adjustable from the Side While 

On the Head! Has a soft, cushioned head-band pad 

with adjustable chin rest. 3 models. 

No. 406 Helmet has standard glass holder without 
lift-front feature. 

No. 407 Handshield with standard glass holder. 

No. 409 Helmet with lift-front glass holder. 


CHICAGO EYE SHIELD CO., 2393, Warree Boulevare 


CHICAGO, ILLINOIS 











© FASTER, SAFER 
. WELDING 


WITH STEEL-GRIP 
ONE-PIECE-BACK 
WELDERS’ GLOVES 


Special design Welders’ Gloves 
give extra protection against 
eat and wear, keep production 
“rolling.’’ One piece back cut 
from special tanned heat-resist- 
antleathers. Noseams in back to 
burn or rip. Wool heat-breaker 
lining in back. Welted finger 
seams. Wide thumb strap. try 
a pair. Only $1.85. Outiast other 
loves. Order No. 13475 now 
rom jobber or direct. 10% dis- 
count on 12 pair lots. Write for 
welders’ clothing catalog. 


INDUSTRIAL GLOVES CO. 


201 Garfield Bivd., Danvilte, ii. 
Canada: Safety Supply Co., Toronto 









CRACK DOWN ON 


Spatter costs! 


SPATTER-NOX — Reauces weld spatter 





50-75%; cuts cleaning time 50%; in- 
creases welding speed 30-50%. Inhibit- 
rust and is a good foundation for paint 
Simply brush or spray on. Covers 650 
700 sq. ft. per gallon. Low priced- 
$1.75 per gallon. 

SPATTER-OFF A companion water 
soluble product. Used where welds are 
to be plekied for galvanizing, sherar- 
dizing or plating. Spatter-Off is non 
fuming. Covers 500 sq. ft. per gallon. 
Low priced—$1.00 per gallon. 

Write for latest descriptive bulletin 
or trial sample 


UNIVERSAL POWER CORPORATION 


4299 Euclid Avenue Cleveland, Ohio 














provided. An extraneous part is me- 
chanically connected to at least one of 
the tank portions. The tank portions are 
then assembled with their respective 
joints in lapping relation and in prox- 
imity to an aluminum alloy having a 
lower melting point than the melting 
point of the tank portions. The assem- 
bly is subjected to an oven temperature 
below the melting point of the tank por- 
and extraneous part but above 
the melting point of the alloy. This heat 
causes the alloy to flow into the lap 
joints and about the mechanical con- 
nection of the extraneous part, thereby 
welding the portions and part unitarily 
together 


tions 


» ¢€ 


Cutting Machine 


2,302,182. James H. Bucknam, Cranford, 
N. J., assigned to The Linde Air 


Products Co. Filed June 6, 1941. Issued 
17, 1942. 


Nov 





A process and machine for flame-cut- 
ting metal bars. The oxy-acetylene 
flame is used to cut the bars at a pre- 
determined length while hardening the 
resulting slag formation with a chill 
block. The hardened slag is removed 
from the cut bars by means of the chill 


block. 
ae 


Stress Relieving Apparatus 


2,303,473. Homer W. Jones, Westfield, 
N. J., assigned to The Linde Air Prod- 
ucts Co. Filed March 30, 1939. Issued 
Dec. 1, 1942. 

Heat-treating apparatus for relieving 
the metallurgical structure of a ferrous 
metal of the stresses formed along an 
irregular path traversed by the torch of 





a flame-cutting or welding machine 


Apparatus comprises a plurality of heat 
which are 


ing heads secured to the 





cutting or welding machine at suc 
cessively greater distances from the 
torch. These heads may be shifted 
laterally, relative to the irregular path, 
in order to maintain them tandem 


relation on the torch path 


» « 


Resistance Welder Control 


2,303,500. Frank H. Roby, Milwaukee, 
and Ernest G. Anger, Wauwatosa, 
Wisc., assigned to Square D Co., De 
troit. Filed Aug. 2, 1940. Issued Dec. 1, 
1942. 

Pertaining to an electrical control de 
vice for resistance welding, 
refers to an electric 


this patent 
power source hay 


ing discontinuous wave form, an elec 
trical relay having an operating coil 
energized from that source, and an elec 
trical condenser connected in parallel 


with the operating coil. The condenser 
has a discharge period greatel than the 
discontinuous periods in the wave form 
of the 


source, and the condenser dis- 
charge maintains the operating coil 
energized during the discontinuous 


periods. Thus continuous energization 


is provided regardless of the source 
wave form discontinuity 

The patent also refers to a pair of 
electronic tubes, connected in parallel 
but in reverse polarity, and to a mean 


for controlling the conductivity of these 
tubes in order to control the welding 
period. The control relay has an oper- 


ating coil energized through the elec 
tronic tubes and an electrical condense: 
connected in parallel with the coil. The 
condenser discharges through the coil 
during any periods in which discontin 
uations may occur in the current sup 





STANDARD 


Welding Wire Specialists Since 1921 





WELDING ELECTRODES 
OXY-ACETYLENE WELDING RODS 


Manufactured by 


STANDARD STEEL & WIRE COMPANY 


Bolivar 


Pennsylvania 











ELECTROLOY ALLOYS for RESISTANCE WELDING ELECTRODES and DIES 


Spot 
Seam 
Butt 
Flash 
Projection 


ELECTROLOY ALLOYS were developed specifically for the resistance welding industry. 
ALLOYS cover the full range of physical properties necessary to the manufacturers and users of resistance 
welding equipment. 


ELECTROLOY 


Consult our engineers on your resistance welding electrode and die problems. 
Please submit drawings or samples. 


Catalog and prices available on request. 


THE ELECTROLOY COMPANY, Imc. 1600 Seaview Avenue, BRIDGEPORT, Connecticut 
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BPVER-KLEAR COWeem LENS 








THIRTEEN YEARS OF PROVEN SERVICE 
“VISION FOR VICTORY” 


Sufeguard your 
sight. Good sight 
is a precious 
possession; take 
the best possible 
care of your eyes. 
Ever-Klear Cover 
Lens will aid you 
in doing this 
They will not pit 
or allow molten sparks 
to fuse on the surface, 
insuring clear vision at 
all times. 





Employ 
Ever-Klear Lens 
for better welding 


Size 2x4%” for arc-welding shields. .$2.40 per dozen 
Sizes 46% to 50 M.M., for goggles....35c per pair 


F. R. FAULK, DISTRIBUTOR ‘SP, ehontwe Pe 

















YHOUN 


A.C. ARC WELDERS 





CUSTOM-BUILT 


6 Models—Ranging trom 100 to 500 Amps. 
Priced from $69.00 to $395.00 





Immediate Deliveries 

Low Operating Cost 

Continuous Operation 

Power Factor Correction 
at Small Extra Cost 


Jobbers inquiries solicited. 
Greyhound Electric Mfg. Co., Inc. 
31 Grand Street, Brooklyn. New York ) 
Buy War Savings Stamps and Bonds 




















ETO 8 


With training in this modern school 
you'll quickly be able te qualify for ‘~ 
the big pay welding jobs. Shop » 

ods taught by expert operators. 
Individual instruction on modern 
equipment. Five weeks course. Tell 
about yourself in first letter. 


||| HOBART. i720 
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Fluxes cost SO LITTLE yet 
are SO IMPORTANT 


Use only those GOOD Guaranteed 


“ANTI-BORAX” 


FLUXES 











No. 1 Cast Iron Welding Flux. 
No. 2 Brazing Flux for Brass, Bronze, etc. 
No. 4 “Braz-Cast” Flux for Bronze Welding Cast Iron. 
No. $ Aluminum Flux for Cast Aluminum. 
No. 8 Aluminum Flux for Sheet Aluminum. 
No. 9 Stainless Steel Welding Flux. 
1 


6 Silver Solder Paste Flux. 
MANUFACTURED ONLY BY 
ANTI-BORAX COMPOUND CO.., Fort Wayne, Ind. 





SUNIL TA 


| PROTECT YOURSELF 

iE * * * 

| LARGEST MANUFACTURERS 
Z OF WELDERS' LEATHERS 
: IN THE WORLD 
a 


| 

| Korn Leather Company's Leathers are 
used by leading manufacturers from coast 

to coast of welders’ gloves, welders’ suits, 

uniforms, aprons, etc. 


We also make lighter-weight leathers es- 
pecially adapted for women's protective 
outfits. 


Reasonable prices—prompt deliveries 
Send for samples 


KORN LEATHER COMPANY 


MANUFACTURERS OF QUALITY LEATHERS SINCE 1907 


PEABODY, MASSACHUSETTS 


| SPE-WELD 


Welding and Brazing Rods and Fluxes 
for all metals at Low Temperatures 








Mild Steel Electrodes 
| Stainless Steel Electrodes 
Machineable Cast Iron Electrodes 


WELDING SUPPLIES 


SPECIAL WELDING ALLOY CO., Inc. 


27-26 Jackson Ave., Long Island City, N. Y. 


We resharpen High-Speed Power Tools 





Convenient 
bias shape 
easy to hold 
Size: 2-3/16” 
x 1-1/8" 





















rm REMOVE HEAT MARKS 
FOR ON STAINLESS STEEL with 


SAMPLE 
Manufactured by ab at I A Hi T B Oo Y 


| WELDON ROBERTS RUBBER CO. Newark, N. J. 
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plied through the tubes. Thus the oper- 
ating coil remains continuously ener- 
gized regardless of discontinuity in the 
current flow. 


» ¢ 


Rail Flash Welder 


2,303,557. George Lester Jones, Gar- 
den City, N. Y., assigned to Sperry 
Products, Inc., Hoboken, N. J. Filed 
Aug. 19, 1941. Issued Dec. 1, 1942. 





This patent pertains to a rail welding 
machine having a fixed part and a mov- 
able platen adapted, respectively, to 
support two rails to be butt welded. 
The platen is moved at a predetermined 
rate toward the fixed part in order to 
flash weld the rail butts. Also included 
are a means for changing the speed of 
platen movement, a means whereby the 
speed-changing means is rendered ef- 
fective after a predetermined amount of 
effective movement of the platen, and 





a means whereby this effective move- 
ment is caused to commence when the 
rails engage 


-_— 


Automatic Are Welder 


2,303,720. Laurence J. Berkeley, Corry, 
Pa. Filed Sept. 24, 1941. Issued Dec. 1, 
1942. : 

This patent pertains to an automatic 
electric welding head which progresses 
a wire electrode, movable and rotatable 
supporting means for engaging the work 
to be welded, and a means for effecting 
this engagement and disengagement. An 
endless chain moves the work-support- 
ing means guide track; the 
movement .of guide track, supporting 
means and work is limited to a pre- 
determined path of travel coincident 
with the surface to be welded. 


along a 


>» « 


Electrode Holder 


2,305,188. Frank J. Nowicke, Hanover, 
Md. Filed Jan. 20, 1942. Issued Dec. 
15, 1942. 

An electrode holder having a handle 
and a jaw, the latter comprising a pair 
of members each terminating in split 
ends. A connector in the handle also 
has a split end and bolt for drawing 
the split sections together. The split 
ends of the jaws are receivable in the 
split ends of the connector and 
locked thereto by the bolt. 


are 





WANTED 


SUBCONTRACT 
WAR WORK 
FOR SURPLUS FACILITIES 


64,000 sq. ft. of ground space. Large 
railroad sidings. 130 ft. of navigable 
water front. 10 and 15 ton derricks 
with 100’ booms for handling and 
storage of heavy objects. 


3 shears for cutting bars up to 3” 
diameter. 


3 Machines for bending bars up to 
117,” diameter. 


3 wire straightening machines 
for +14 gauge wire to 9/16” 
wire rod; lengths up to 25’. 





Spot and Arc welding equip- 
ment. 


Our regular business in reinforcing steel will be 
continued and our usual type of service furnished. 


CAPITOL STEEL CORP. 


OF N.Y. 
STEEL FOR CONCRETE 
15 E. 40th St. New York, N. Y. 





Telephone MU. 3-7479 
Jersey City—Baltimore—San Juan 








By Using 


INCREASE Your Welding Production 
SAVE Valuable Cleaning Time 


| OBTAIN Better Welds 
ANTI SPATTER 


For Better Welding 








CHECK THESE DEFINITE ADVANTAGES 





@ Economically applied by brush on 
surface surrounding and includ- 
ing portion to be welded. 

@ Works on any metal that can be 
arc welded, because no fusion of 
spatter occurs where Anti-Spat- 
ter is applied. 

@ Saves time by speedier, better 
looking production. 


@ Has no injurious effect on metals. 





@ Allows painting over weld by 
wiping off with wet rag or the 
employment of the usual degreas- 
ing procedure. Wipe off with dry 
rag otherwise. 


@ Is non-inflammable and non-toxic. 
@ Has no disagreeable odors. 


@ Permits smoother, 
weld with less slag. 


closer knit 


STEEL SALES 
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@ Eliminates practically all 
rust. 


weld 


@ Reduces man-hours and tools for 
clean-ups to a minimum. 





GET 
ANTI-SPATTER 
TODAY 


Waste motion is our enemy. 
Order a supply of Anti-Spat- 


ter today to cut down on it. 
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